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1.0 PROJECT DESCRIPTION

The proposed project is located north and adjacent to Highway 76 and west of Adams Drive
approximately 10 miles east of the I-15 freeway. The site is approximately 248 acres in size.
The maijority of the site is currently covered with Orange and Avocado groves. Elevation of the
site ranges from 740 to 1430 MSL and slopes southerly toward Highway 76. Several natural
drainage courses traverse the property with tributary areas less than 1 square mile terminating
at existing culverts that cross Highway 76. One natural drainage channel crossing the western
portion of the site (Frey Creek Basin) has a tributary area of approximately 4 square miles and
terminates at Highway 76 where an existing bridge structure spans the creek. The proposed
project is a 44 lot subdivision of single family homes with a minimum lot size of 2 acres. The
project will include a system of private roads which will enter the project from Adams Drive with
a secondary or emergency access to the site off of Highway 76. Approximately 202.5 acres of
the 248.3 acre site will remain in its natural state as open space.

VICINITY MAP
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2.0 PURPOSE

The purpose of this study is to determine the peak runoff rates and velocities for the pre-
development and post-development conditions. Comparisons will be made at the same
discharge points for each drainage basin affecting the site and adjacent properties. The
adequacy of existing conveyance facilities affected by the project such as culverts, sidewalk
underdrains, curb inlets, and bioretention facilities will be determined.

3.0 METHODOLOGY

The Rational Method as outlined in the County of San Diego Hydrology Manual, dated June
2003, was used to determine the runoff flow rate for basins 1 and 2 which have tributary areas
less than 1 square mile. The Soil Conservation Service — NRCS Hydrologic Method as outlined
in the County’s hydrology manual was used to determine the peak flow rate for basin 3 which
has a tributary area of approximately 4 square miles. The 100-year frequency storm event was
analyzed to determine peak runoff rates discharging the site for both the existing and post-
development condition. The Rick Engineering Company Rational Method program for San
Diego County and Hydrology Studio were used for attenuation calculations, and San Diego
Hydrology Model 3.1 (SDHM) were used for the hydromodification calculations.

Soil type on-site and within the tributary areas was determined to be a combination of types A, B
and C from the Soil Hydrologic Groups map (see Appendix A). Runoff coefficients, “C” were
determined from Table 3-1 (Appendix A) based on Land Use and Soil Type as follows:

e Undisturbed Natural Terrain / Permanent Open Space — C = 0.20 — 0.30

o Low Density Residential (LDR) / Residential, 1.0 DU/AC or less — C = 0.27 — 0.36
Weighted Coefficients were used in the calculations to determine C in areas with multiple soil
types and impervious areas.

4.0 HYDROLOGY
4.1 Pre-Development Conditions

A pre-development hydrology map delineating basin areas, flow paths, concentration points,
and existing drainage facilities has been prepared and is attached to this report as Exhibit “A”.
Pre-development hydrology calculations can be found in Appendix C.

Basin 1 — Runoff currently flows southerly over existing natural terrain and groves terminating at
Highway 76 where a double 42" RCP culvert conveys runoff under Highway 76.

Basin 2 — Runoff currently flows southerly through the groves in a mostly defined natural
channel toward Highway 76 where an existing 36" RCP culvert conveys runoff under Highway
76.

Basin 3 — The Frey Creek basin begins northerly and easterly of the proposed site. Runoff from
the hillsides flows toward the creek bed which runs southwesterly through the hills crossing the
northern portion of the site and running south toward Highway 76 across the western side of the
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property. At Highway 76 a large bridge structure spans the creek with the deck approximately
20’ above the creek bed.

4.2 Post-Development Conditions

A post-development hydrology map delineating basin areas, flow paths, concentration points,
and proposed drainage facilities has been prepared and is attached to this report as Exhibit “B”.
Post-development hydrology calculations can be found in Appendix C.

Basin 1 — In the post-development condition, runoff will continue to flow southerly towards the
existing culvert at Highway 76, as described in the pre-development conditions section for Basin
1. The runoff, however, will be interrupted by streets traversing the site and will be directed
through proposed new culverts and routed in brow ditches or earthen channels back to the
natural drainage courses traversing the site. Runoff discharging from proposed streets,
driveways, homes and existing groove areas will be routed through proposed bioretention
facilities and/or tree wells and dispersion areas prior to discharging to the natural terrain. The
development will not result in an increase in peak discharge from basin 1.

Basin 2 — In the post-development condition, runoff will continue to flow southerly toward the
existing culvert at Highway 76, as described in the pre-development conditions for Basin 2. The
runoff, however, will be routed through proposed new culverts and routed in brow ditches or
earthen channels back to the natural drainage courses traversing the site. All runoff will continue
to concentrate at the existing culvert crossing at Highway 76. Runoff discharging from proposed
streets, driveways, homes and existing groove areas will be routed through proposed
bioretenton and/or tree wells and dispersion areas prior to discharging to the natural terrain. The
development will result in increase in peak discharge from basin 2 of approximately 42.5 cfs.
The bioretention facilities proposed for this project will mitigate any increase in runoff also the
two larger bioretention facilities Imp’s 10.22 and 2.06 will be larger and designed to allow for
more ponding to mitigate the increase in discharge.

Basin 3 — In the post development condition the characteristics of the basin will remain pretty
much the same as in the pre-development condition with the exception of approximately 15
acres of the 4 square mile tributary basin will be developed with single family homes. The
development will affect less than 1% of the total drainage shed. On pad bioretention facilities
are proposed for each lot in this tributary area. Additionally all the impervious areas from the
driveways, and homes will be treated by on pad dispersion areas and water released off pad
through existing mature groves utilizing tree wells for additional WQ treatment. See hydro-mod
calculations and attenuation analysis (Appendix C & F).

5.0 CONCLUSION

The development of this site will create an increase in total runoff, however the construction of
bioretention facilities and associated Hydromodification improvements will mitigate any increase
in runoff. There will be no net increase in peak runoff at the locations of the existing culverts
crossing under Highway 76. All runoff discharging from the site across Highway 76 enters the
San Luis Rey River south of the Highway. Table 1 below provides a summary of the pre- and
post-development areas and flows at the project discharge points. Hydromodification by its
definition will handle any post construction changes in flow characteristics.
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Note: Ref. section 6.2.7 of the Hydraulic Design Manual.

“Conjunctive use of detention facilities for water quality treatment and flood management is
acceptable, and encouraged when it is desirable and feasible. When an aboveground detention
facility is used for both water quality and flood control, the flood storage volume shall be
provided in addition to the storage volume designated for water quality treatment.” ***

*** Per Table 2 below: See provided calculations showing that the DCV can be retained within
the soil and storage layers of the basin using the pore storage volume, therefore the flood
storage volume will be counted at the bottom surface elevation of the basin for Attenuation

calcultaions.

See the SDHM Hydromodification modeling in (Appendix F)

Table 1 — Attenuation of 100-year Flows

Q100 - ( CFS)
POST DEV. w/o POST w/
POC PRE-DEV. ATTENUATION ATTENUATION
CP#1 108.8 95.9 69.29
CP#2 387 425 2557
CP#3 3.000.1 3.000.1 3.000.1

Table 2 — DCV Volume Pore Storage Calculations

DCV retained by underground storage - Basin 1

Void|IMP 10.10{ IMP 10.11,12,14 | IMP 10.13|IMP 10.15|IMP 10.19| DB 1.11 |DB1.12| DB1.13|IMP 1.14| DB 1.15
Final DCV Tributary to BMP 1,075 3,374 1,591 0 1,045 0 0 0 1,861 0 C.F.
Provided Surface Area 1,220 4,020 1,320 0 1,245 0 0 0 3,125 0 S.F.
Provided Soil Media Thickness | 40% 21 21 21 0 21 0 0 0 21 0 IN.
Provided Gravel Thickness 40% 12 12 16 0 12 0 0 0 12 0 IN.
Underground storage provided 1,342 4,422 1,628 0 1,370 0 0 0 3,438 0 C.F.
Excess underground storage 267 1,048 37 0 325 0 0 0 1,577 0 C.F.

DCV retained by underground storage - Basin 2

Void| DB2.04 IMP-10.21 IMP-10.16{IMP-10.17|IMP-10.18|IMP-10.22| DB 2.01| DB 2.02 | IMP 2.06| Large Lot
Final DCV Tributary to BMP Void 0 0 2,734 940 0 6,072 2,863 0 9,910 0 C.F.
Provided Surface Area 0 0 3,500 1,100 0 6,960 1,740 0 10,344 400 S.F.
Provided Soil Media Thickness | 40% 0 0 21 21 0 21 21 0 21 0 IN.
Provided Gravel Thickness 40% 0 0 12 12 0 12 30 0 12 0 IN.
Underground storage provided 0 0 3,850 1,210 0 7,656 2,958 0 11,378 0 C.F.
Excess underground storage 0 0 1,116 270 0 1,584 95 0 1,468 0 C.F.

= Drainage areas directed to "Basins w/ underground pore storage layers"
= Drainage areas directed to "Dispersion Areas" and "Tree Wells"
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APPENDIX “A”

REFERANCE CHARTS — TABLES AND FIGURES
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APPENDIX “B”

HYDROGRAPHS — PRE AND POST

BASIN’S 1, 2, AND 3
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Basin 1 - Predevelopment
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/16/2019 HYDROGRAPH FILE NAME Textl TIME OF CONCENTRATION 38 MIN. 6 HOUR
RAINFALL 3.7 INCHES BASIN AREA 152.88 ACRES RUNOFF COEFFICIENT 0.27
PEAK DISCHARGE 108.8 CFS

TIME (MIN)= 0 DISCHARGE (CFS) = 0
TIME (MIN)= 38 DISCHARGE (CFS) = 9.7

TIME (MIN)= 76 DISCHARGE (CFS) = 10.5
TIME (MIN)= 114 DISCHARGE (CFS) = 12.9
TIME (MIN)= 152 DISCHARGE (CFS) = 14.7
TIME (MIN)= 190 DISCHARGE (CFS) = 21.5
TIME (MIN)= 228 DISCHARGE (CFS) = 30.3
TIME MIN)= 266 DISCHARGE (CFS) = 108.8
TIME (MIN)= 304 DISCHARGE (CFS) = 17.3
TIME (MIN) = 342 DISCHARGE (CFS) = 11.6

TIME (MIN)= 380 DISCHARGE (CFS) = 0



Basin 2 - Predevelopment

RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/18/2019 HYDROGRAPH FILE NAME Textl TIME OF CONCENTRATION 48 MIN. 6 HOUR
RAINFALL 3.7 INCHES BASIN AREA 63.2 ACRES

RUNOFF COEFFICIENT 0.27 PEAK DISCHARGE 38.7 CES

TIME MIN)= 0
TIME (MIN)= 48
TIME MIN)= 96
TIME MIN)= 144
TIME MIN)= 192
TIME MIN)= 240
TIME (MIN)= 288
TIME MIN)= 336
TIME MIN)= 384
TIME (MIN) = 432

DISCHARGE (CFS) =0
DISCHARGE (CFS) = 3.7
DISCHARGE (CFS) = 4.6
DISCHARGE (CFS) = 5.2
DISCHARGE (CFS) = 7.7
DISCHARGE (CFS) = 10.8
DISCHARGE (CFS) = 38.7
DISCHARGE (CFS) = 6.1
DISCHARGE (CFS) = 4.1
DISCHARGE (CFS) = 0



Basin 3 Single Lot - Predevelopment
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/18/2019 HYDROGRAPH FILE NAME Text! TIME OF CONCENTRATION 19 MIN. 6 HOUR
RAINFALL 3.7 INCHES BASIN AREA 0.91 ACRES
RUNOFF COEFFICIENT 0.27 PEAK DISCHARGE 1 CFS

TIME (MIN)= 0 DISCHARGE (CFS)= 0
TIME (MIN)= 19 DISCHARGE (CFS)= 0
TIME (MIN)= 38 DISCHARGE (CFS) = 0.1
TIME (MIN)= 57 DISCHARGE (CFS) = 0.1
TIME (MIN)= 76 DISCHARGE (CFS) = 0.1
TIME (MIN)= 95 DISCHARGE (CFS) = 0.1
TIME (MIN)= 114 DISCHARGE (CFS) = 0.1
TIME (MIN)= 133 DISCHARGE (CFS) = 0.1
TIME (MIN)= 152 DISCHARGE (CFS)= 0.1
TIME (MIN)= 171 DISCHARGE (CFS) = 0.1
TIME (MIN)= 190 DISCHARGE (CFS)= 0.1
TIME (MIN)= 209 DISCHARGE (CFS) = 0.1
TIME (MIN)= 228 DISCHARGE (CFS)= 0.2
TIME (MIN)= 247 DISCHARGE (CFS) = 0.3
TIME (MIN)= 266 DISCHARGE (CFS)= 1
TIME (MIN)= 285 DISCHARGE (CFS)= 0.2
TIME (MIN)= 304 DISCHARGE (CFS) = 0.1
TIME (MIN)= 323 DISCHARGE (CFS) = 0.1
TIME (MIN)= 342 DISCHARGE (CFS) = 0.1
TIME (MIN)= 361 DISCHARGE (CFS) = 0.1

TIME (MIN)= 380 DISCHARGE (CFS)= 0



Drainage Basin 1.01
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/16/2019 HYDROGRAPH FILE NAME Textl TIME OF CONCENTRATION 25 MIN. 6 HOUR
RAINFALL 3.7 INCHES BASIN AREA 10.3 ACRES

RUNOFF COEFFICIENT 0.23 PEAK DISCHARGE 8.2 CFS

TIME (MIN)= 0 DISCHARGE (CFS)= 0
TIME (MIN)= 25 DISCHARGE (CFS) = 0.5
TIME (MIN)= 50 DISCHARGE (CFS)= 0.6
TIME (MIN)= 75 DISCHARGE (CFS) = 0.6
TIME (MIN)= 100 DISCHARGE (CFS)= 0.7
TIME (MIN)= 125 DISCHARGE (CFS) = 0.8
TIME (MIN)= 150 DISCHARGE (CFS)= 1
TIME (MIN)= 175 DISCHARGE (CFS) = 1.1
TIME (MIN)= 200 DISCHARGE (CFS)= 1.6
TIME (MIN)= 225 DISCHARGE (CFS) = 2.3
TIME (MIN)= 250 DISCHARGE (CFS)= 8.2
TIME (MIN)= 275 DISCHARGE (CFS)= 1.3
TIME (MIN)= 300 DISCHARGE (CFS)= 0.9
TIME (MIN)= 325 DISCHARGE (CFS) = 0.7
TIME (MIN)= 350 DISCHARGE (CFS)= 0.6

TIME (MIN)= 375 DISCHARGE (CFS)= 0



Drainage Basin 1.02
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/18/2019 HYDROGRAPH FILE NAME Textl TIME OF CONCENTRATION 22 MIN. 6 HOUR
RAINFALL 3.7 INCHES BASIN AREA 4.93 ACRES
RUNOFF COEFFICIENT 0.11 PEAK DISCHARGE 2 CFS

TIME (MIN)= 0 DISCHARGE (CFS)= 0
TIME (MIN)= 22 DISCHARGE (CFS)= 0
TIME (MIN)= 44 DISCHARGE (CFS) = 0.1
TIME (MIN)= 66 DISCHARGE (CFS) = 0.1
TIME (MIN)= 88 DISCHARGE (CFS) = 0.1
TIME (MIN)= 110 DISCHARGE (CFS) = 0.2
TIME (MIN)= 132 DISCHARGE (CFS)= 0.2
TIME (MIN)= 154 DISCHARGE (CFS) = 0.2
TIME (MIN)= 176 DISCHARGE (CFS)= 0.2
TIME (MIN)= 198 DISCHARGE (CFS) = 0.3
TIME (MIN)= 220 DISCHARGE (CFS)= 0.4
TIME (MIN)= 242 DISCHARGE (CFS) = 0.6
TIME (MIN)= 264 DISCHARGE (CFS)= 2
TIME (MIN)= 286 DISCHARGE (CFS) = 0.3
TIME (MIN)= 308 DISCHARGE (CFS)= 0.2
TIME (MIN)= 330 DISCHARGE (CFS)= 0.2
TIME (MIN)= 352 DISCHARGE (CFS) = 0.1

TIME (MIN)= 374 DISCHARGE (CFS)= 0



Drainage Basin 1.03
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/16/2019 HYDROGRAPH FILE NAME Textl TIME OF CONCENTRATION 12 MIN. 6 HOUR
RAINFALL 3.7 INCHES BASIN AREA 6.65 ACRES

RUNOFF COEFFICIENT 0.21 PEAK DISCHARGE 7.7 CFS

TIME (MIN)= 0 DISCHARGE (CFS)= 0
TIME (MIN)= 12 DISCHARGE (CFS) = 0.3
TIME (MIN)= 24 DISCHARGE (CFS)= 0.3
TIME (MIN)= 36 DISCHARGE (CFS) = 0.3
TIME (MIN)= 48 DISCHARGE (CFS)= 0.3
TIME (MIN)= 60 DISCHARGE (CFS)= 0.4
TIME (MIN)= 72 DISCHARGE (CFS)= 0.4
TIME (MIN)= 84 DISCHARGE (CFS)= 0.4
TIME (MIN)= 96 DISCHARGE (CFS)= 0.4
TIME (MIN)= 108 DISCHARGE (CFS)= 0.4
TIME (MIN)= 120 DISCHARGE (CFS)= 0.5
TIME (MIN)= 132 DISCHARGE (CFS) = 0.5
TIME (MIN)= 144 DISCHARGE (CFS)= 0.5
TIME (MIN)= 156 DISCHARGE (CFS) = 0.6
TIME (MIN)= 168 DISCHARGE (CFS)= 0.6
TIME (MIN)= 180 DISCHARGE (CFS) = 0.7
TIME (MIN)= 192 DISCHARGE (CFS)= 0.7
TIME (MIN)= 204 DISCHARGE (CFS) = 0.9
TIME (MIN)= 216 DISCHARGE (CFS)= 1
TIME (MIN)= 228 DISCHARGE (CFS)= 1.5
TIME (MIN)= 240 DISCHARGE (CFS)= 2.2
TIME (MIN)= 252 DISCHARGE (CFS)= 7.7
TIME (MIN)= 264 DISCHARGE (CFS)= 1.2
TIME (MIN)= 276 DISCHARGE (CFS) = 0.8
TIME (MIN)= 288 DISCHARGE (CFS)= 0.6
TIME (MIN)= 300 DISCHARGE (CFS) = 0.5
TIME (MIN)= 312 DISCHARGE (CFS)= 0.5
TIME (MIN)= 324 DISCHARGE (CFS) = 0.4
TIME (MIN)= 336 DISCHARGE (CFS)= 0.4
TIME (MIN)= 348 DISCHARGE (CFS) = 0.3
TIME (MIN)= 360 DISCHARGE (CFS)= 0.3

TIME (MIN)= 372 DISCHARGE (CFS)= 0



Drainage Basin 1.04
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/16/2019 HYDROGRAPH FILE NAME Textl TIME OF CONCENTRATION 16 MIN. 6 HOUR
RAINFALL 3.7 INCHES BASIN AREA 9.06 ACRES
RUNOFF COEFFICIENT 0.21 PEAK DISCHARGE 8.8 CFS

TIME (MIN)= 0 DISCHARGE (CFS)= 0
TIME (MIN)= 16 DISCHARGE (CFS)= 0.4
TIME (MIN)= 32 DISCHARGE (CFS)= 0.4
TIME (MIN)= 48 DISCHARGE (CFS)= 0.5
TIME (MIN)= 64 DISCHARGE (CFS)= 0.5
TIME (MIN)= 80 DISCHARGE (CFS)= 0.5
TIME (MIN)= 96 DISCHARGE (CFS) = 0.6
TIME (MIN)= 112 DISCHARGE (CFS)= 0.6
TIME (MIN)= 128 DISCHARGE (CFS) = 0.6
TIME (MIN)= 144 DISCHARGE (CFS)= 0.7
TIME (MIN)= 160 DISCHARGE (CFS) = 0.8
TIME (MIN)= 176 DISCHARGE (CFS)= 0.8
TIME (MIN)= 192 DISCHARGE (CFS)= 1
TIME (MIN)= 208 DISCHARGE (CFS)= 1.2
TIME (MIN)= 224 DISCHARGE (CFS)= 1.7
TIME (MIN)= 240 DISCHARGE (CFS)= 2.4
TIME (MIN)= 256 DISCHARGE (CFS) = 8.8
TIME (MIN)= 272 DISCHARGE (CFS)= 1.4
TIME (MIN)= 288 DISCHARGE (CFS) = 0.9
TIME (MIN)= 304 DISCHARGE (CFS)= 0.7
TIME (MIN)= 320 DISCHARGE (CFS) = 0.6
TIME (MIN)= 336 DISCHARGE (CFS)= 0.5
TIME (MIN)= 352 DISCHARGE (CFS) = 0.5
TIME (MIN)= 368 DISCHARGE (CFS)= 0.4

TIME (MIN)= 384 DISCHARGE (CFS)= 0



Drainage Basin 1.05
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/17/2019 HYDROGRAPH FILE NAME Textl TIME OF CONCENTRATION 15 MIN. 6 HOUR
RAINFALL 3.7 INCHES BASIN AREA 2.72 ACRES

RUNOFF COEFFICIENT 0.12 PEAK DISCHARGE 1.6 CFS

TIME (MIN)= 0 DISCHARGE (CFS)= 0
TIME (MIN)= 15 DISCHARGE (CFS) = 0.1
TIME (MIN)= 30 DISCHARGE (CFS)= 0.1
TIME (MIN)= 45 DISCHARGE (CFS) = 0.1
TIME (MIN)= 60 DISCHARGE (CFS) = 0.1
TIME (MIN)= 75 DISCHARGE (CFS) = 0.1
TIME (MIN)= 90 DISCHARGE (CFS) = 0.1
TIME (MIN)= 105 DISCHARGE (CFS) = 0.1
TIME (MIN)= 120 DISCHARGE (CFS)= 0.1
TIME (MIN)= 135 DISCHARGE (CFS) = 0.1
TIME (MIN)= 150 DISCHARGE (CFS)= 0.1
TIME (MIN)= 165 DISCHARGE (CFS) = 0.1
TIME (MIN)= 180 DISCHARGE (CFS)= 0.2
TIME (MIN)= 195 DISCHARGE (CFS)= 0.2
TIME (MIN)= 210 DISCHARGE (CFS)= 0.2
TIME (MIN)= 225 DISCHARGE (CFS) = 0.3
TIME (MIN)= 240 DISCHARGE (CFS)= 0.4
TIME (MIN)= 255 DISCHARGE (CFS)= 1.6
TIME (MIN)= 270 DISCHARGE (CFS)= 0.2
TIME (MIN)= 285 DISCHARGE (CFS) = 0.2
TIME (MIN)= 300 DISCHARGE (CFS)= 0.1
TIME (MIN)= 315 DISCHARGE (CFS) = 0.1
TIME (MIN)= 330 DISCHARGE (CFS) = 0.1
TIME (MIN)= 345 DISCHARGE (CFS) = 0.1
TIME (MIN)= 360 DISCHARGE (CFS) = 0.1

TIME (MIN)= 375 DISCHARGE (CFS)= 0



Drainage Basin 1.06

RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/16/2019 HYDROGRAPH FILE NAME Textl TIME OF CONCENTRATION 26 MIN. 6 HOUR
RAINFALL 3.7 INCHES BASIN AREA 28.93 ACRES

RUNOFF COEFFICIENT 0.18 PEAK DISCHARGE 17.5 CFS

TIME (MIN)= 0
TIME (MIN)= 26

TIME (MIN)= 52

TIME (MIN)= 78

TIME (MIN)= 104
TIME (MIN)= 130
TIME (MIN)= 156
TIME (MIN)= 182
TIME (MIN)= 208
TIME (MIN)= 234
TIME (MIN)= 260
TIME (MIN)= 286
TIME (MIN)= 312
TIME (MIN)= 338
TIME (MIN)= 364

TIME (MIN)= 390

DISCHARGE (CFS) = 0
DISCHARGE (CFS) = 1.2
DISCHARGE (CFS) = 1.3
DISCHARGE (CFS) = 1.4
DISCHARGE (CFS) = 1.6
DISCHARGE (CFS) = 1.7
DISCHARGE (CFS) = 2.1
DISCHARGE (CFS) = 2.4
DISCHARGE (CFS) = 3.5
DISCHARGE (CFS) = 4.9
DISCHARGE (CFS) = 17.5
DISCHARGE (CFS) = 2.8
DISCHARGE (CFS) = 1.9
DISCHARGE (CFS) = 1.5
DISCHARGE (CFS) = 1.2
DISCHARGE (CFS) = 0



Drainage Basin 1.07
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/17/2019 HYDROGRAPH FILE NAME Textl TIME OF CONCENTRATION 30 MIN. 6 HOUR
RAINFALL 3.7 INCHES BASIN AREA 18.71 ACRES
RUNOFF COEFFICIENT 0.12 PEAK DISCHARGE 6.9 CFS

TIME (MIN)= 0 DISCHARGE (CFS)= 0
TIME (MIN)= 30 DISCHARGE (CFS)= 0.5
TIME (MIN)= 60 DISCHARGE (CFS) = 0.5
TIME (MIN)= 90 DISCHARGE (CFS)= 0.6
TIME (MIN)= 120 DISCHARGE (CFS)= 0.7
TIME (MIN)= 150 DISCHARGE (CFS)= 0.8
TIME (MIN)= 180 DISCHARGE (CFS)= 0.9
TIME (MIN)= 210 DISCHARGE (CFS)= 1.4
TIME (MIN)= 240 DISCHARGE (CFS)= 1.9
TIME (MIN)= 270 DISCHARGE (CFS)= 6.9
TIME (MIN)= 300 DISCHARGE (CFS) = 1.1
TIME (MIN)= 330 DISCHARGE (CFS)= 0.7
TIME (MIN)= 360 DISCHARGE (CFS)= 0.6

TIME (MIN)= 390 DISCHARGE (CFS)= 0



Drainage Basin 1.08
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/16/2019 HYDROGRAPH FILE NAME Textl TIME OF CONCENTRATION 15 MIN. 6 HOUR
RAINFALL 3.7 INCHES BASIN AREA 2.23 ACRES

RUNOFF COEFFICIENT 0.1 PEAK DISCHARGE 1.1 CFS

TIME (MIN)= 0 DISCHARGE (CFS)= 0
TIME (MIN)= 15 DISCHARGE (CFS)= 0
TIME (MIN)= 30 DISCHARGE (CFS)= 0.1
TIME (MIN)= 45 DISCHARGE (CFS) = 0.1
TIME (MIN)= 60 DISCHARGE (CFS) = 0.1
TIME (MIN)= 75 DISCHARGE (CFS) = 0.1
TIME (MIN)= 90 DISCHARGE (CFS) = 0.1
TIME (MIN)= 105 DISCHARGE (CFS) = 0.1
TIME (MIN)= 120 DISCHARGE (CFS)= 0.1
TIME (MIN)= 135 DISCHARGE (CFS) = 0.1
TIME (MIN)= 150 DISCHARGE (CFS)= 0.1
TIME (MIN)= 165 DISCHARGE (CFS) = 0.1
TIME (MIN)= 180 DISCHARGE (CFS) = 0.1
TIME (MIN)= 195 DISCHARGE (CFS) = 0.1
TIME (MIN)= 210 DISCHARGE (CFS) = 0.1
TIME (MIN)= 225 DISCHARGE (CFS) = 0.2
TIME (MIN)= 240 DISCHARGE (CFS)= 0.3
TIME (MIN)= 255 DISCHARGE (CFS) = 1.1
TIME (MIN)= 270 DISCHARGE (CFS)= 0.2
TIME (MIN)= 285 DISCHARGE (CFS) = 0.1
TIME (MIN)= 300 DISCHARGE (CFS)= 0.1
TIME (MIN)= 315 DISCHARGE (CFS) = 0.1
TIME (MIN)= 330 DISCHARGE (CFS) = 0.1
TIME (MIN)= 345 DISCHARGE (CFS) = 0.1
TIME (MIN)= 360 DISCHARGE (CFS) = 0.1

TIME (MIN)= 375 DISCHARGE (CFS)= 0



Drainage Basin 1.09
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/17/2019 HYDROGRAPH FILE NAME Textl TIME OF CONCENTRATION 11 MIN. 6 HOUR
RAINFALL 3.7 INCHES BASIN AREA 6.13 ACRES

RUNOFF COEFFICIENT 0.1 PEAK DISCHARGE 3.6 CFS

TIME (MIN)= 0 DISCHARGE (CFS)= 0
TIME (MIN)= 11 DISCHARGE (CFS) = 0.1
TIME (MIN)= 22 DISCHARGE (CFS)= 0.1
TIME (MIN)= 33 DISCHARGE (CFS) = 0.1
TIME (MIN)= 44 DISCHARGE (CFS) = 0.1
TIME (MIN)= 55 DISCHARGE (CFS)= 0.2
TIME (MIN)= 66 DISCHARGE (CFS)= 0.2
TIME (MIN)= 77 DISCHARGE (CFS)= 0.2
TIME (MIN)= 88 DISCHARGE (CFS)= 0.2
TIME (MIN)= 99 DISCHARGE (CFS) = 0.2
TIME (MIN)= 110 DISCHARGE (CFS)= 0.2
TIME (MIN)= 121 DISCHARGE (CFS)= 0.2
TIME (MIN)= 132 DISCHARGE (CFS)= 0.2
TIME (MIN)= 143 DISCHARGE (CFS)= 0.2
TIME (MIN)= 154 DISCHARGE (CFS)= 0.2
TIME (MIN)= 165 DISCHARGE (CFS) = 0.3
TIME (MIN)= 176 DISCHARGE (CFS)= 0.3
TIME (MIN)= 187 DISCHARGE (CFS) = 0.3
TIME (MIN)= 198 DISCHARGE (CFS)= 0.3
TIME (MIN)= 209 DISCHARGE (CFS)= 0.4
TIME (MIN)= 220 DISCHARGE (CFS)= 0.5
TIME (MIN)= 231 DISCHARGE (CFS) = 0.7
TIME (MIN)= 242 DISCHARGE (CFS)= 1
TIME (MIN)= 253 DISCHARGE (CFS) = 3.6
TIME (MIN)= 264 DISCHARGE (CFS)= 0.6
TIME (MIN)= 275 DISCHARGE (CFS)= 0.4
TIME (MIN)= 286 DISCHARGE (CFS)= 0.3
TIME (MIN)= 297 DISCHARGE (CFS) = 0.3
TIME (MIN)= 308 DISCHARGE (CFS)= 0.2
TIME (MIN)= 319 DISCHARGE (CFS) = 0.2
TIME (MIN)= 330 DISCHARGE (CFS)= 0.2
TIME (MIN)= 341 DISCHARGE (CFS) = 0.2
TIME (MIN)= 352 DISCHARGE (CFS)= 0.2
TIME (MIN)= 363 DISCHARGE (CFS) = 0.1

TIME (MIN)= 374 DISCHARGE (CFS)= 0



Drainage Basin 1.10
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/17/2019 HYDROGRAPH FILE NAME Textl TIME OF CONCENTRATION 41 MIN. 6 HOUR
RAINFALL 3.7 INCHES BASIN AREA 23.76 ACRES

RUNOFF COEFFICIENT 0.1 PEAK DISCHARGE 6 CFS

TIME (MIN)= 0 DISCHARGE (CFS)= 0
TIME (MIN)= 41 DISCHARGE (CFS)= 0.5
TIME (MIN)= 82 DISCHARGE (CFS)= 0.6
TIME (MIN)= 123 DISCHARGE (CFS) = 0.7
TIME (MIN)= 164 DISCHARGE (CFS)= 0.8
TIME (MIN)= 205 DISCHARGE (CFS)= 1.2
TIME (MIN)= 246 DISCHARGE (CFS)= 1.6
TIME (MIN)= 287 DISCHARGE (CFS)= 6
TIME (MIN)= 328 DISCHARGE (CFS)= 0.9
TIME (MIN)= 369 DISCHARGE (CFS) = 0.6

TIME (MIN)= 410 DISCHARGE (CFS)= 0



Drainage Basin 1.11
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/17/2019 HYDROGRAPH FILE NAME Textl TIME OF CONCENTRATION 33 MIN. 6 HOUR
RAINFALL 3.7 INCHES BASIN AREA 6.5 ACRES
RUNOFF COEFFICIENT 0.1 PEAK DISCHARGE 1.9 CFS

TIME (MIN)= 0 DISCHARGE (CFS)= 0
TIME (MIN)= 33 DISCHARGE (CFS) = 0.1
TIME (MIN)= 66 DISCHARGE (CFS)= 0.2
TIME (MIN)= 99 DISCHARGE (CFS)= 0.2
TIME (MIN)= 132 DISCHARGE (CFS)= 0.2
TIME (MIN)= 165 DISCHARGE (CFS) = 0.3
TIME (MIN)= 198 DISCHARGE (CFS)= 0.4
TIME (MIN)= 231 DISCHARGE (CFS) = 0.5
TIME (MIN)= 264 DISCHARGE (CFS)= 1.9
TIME (MIN)= 297 DISCHARGE (CFS) = 0.3
TIME (MIN)= 330 DISCHARGE (CFS)= 0.2
TIME (MIN)= 363 DISCHARGE (CFS) = 0.2

TIME (MIN)= 396 DISCHARGE (CFS)= 0



Drainage Basin 1.12
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/17/2019 HYDROGRAPH FILE NAME Textl TIME OF CONCENTRATION 34 MIN. 6 HOUR
RAINFALL 3.7 INCHES BASIN AREA 13.37 ACRES

RUNOFF COEFFICIENT 0.15 PEAK DISCHARGE 5.7 CFS

TIME (MIN)= 0 DISCHARGE (CFS)= 0
TIME (MIN)= 34 DISCHARGE (CFS)= 0.4
TIME (MIN)= 68 DISCHARGE (CFS)= 0.5
TIME (MIN)= 102 DISCHARGE (CFS) = 0.5
TIME (MIN)= 136 DISCHARGE (CFS)= 0.7
TIME (MIN)= 170 DISCHARGE (CFS) = 0.8
TIME (MIN)= 204 DISCHARGE (CFS)= 1.1
TIME (MIN)= 238 DISCHARGE (CFS)= 1.6
TIME (MIN)= 272 DISCHARGE (CFS)= 5.7
TIME (MIN)= 306 DISCHARGE (CFS)= 0.9
TIME (MIN)= 340 DISCHARGE (CFS)= 0.6
TIME (MIN)= 374 DISCHARGE (CFS) = 0.5

TIME (MIN) = 408 DISCHARGE (CFS)= 0



Drainage Basin 1.13
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/17/2019 HYDROGRAPH FILE NAME Textl TIME OF CONCENTRATION 25 MIN. 6 HOUR
RAINFALL 3.7 INCHES BASIN AREA 2.26 ACRES

RUNOFF COEFFICIENT 0.16 PEAK DISCHARGE 1.2 CFS

TIME (MIN)= 0 DISCHARGE (CFS)= 0
TIME (MIN)= 25 DISCHARGE (CFS) = 0.1
TIME (MIN)= 50 DISCHARGE (CFS)= 0.1
TIME (MIN)= 75 DISCHARGE (CFS) = 0.1
TIME (MIN)= 100 DISCHARGE (CFS) = 0.1
TIME (MIN)= 125 DISCHARGE (CFS) = 0.1
TIME (MIN)= 150 DISCHARGE (CFS) = 0.1
TIME (MIN)= 175 DISCHARGE (CFS)= 0.2
TIME (MIN)= 200 DISCHARGE (CFS)= 0.2
TIME (MIN)= 225 DISCHARGE (CFS)= 0.4
TIME (MIN)= 250 DISCHARGE (CFS)= 1.2
TIME (MIN)= 275 DISCHARGE (CFS)= 0.2
TIME (MIN)= 300 DISCHARGE (CFS) = 0.1
TIME (MIN)= 325 DISCHARGE (CFS) = 0.1
TIME (MIN)= 350 DISCHARGE (CFS) = 0.1

TIME (MIN)= 375 DISCHARGE (CFS)= 0



Drainage Basin 1.14
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/17/2019 HYDROGRAPH FILE NAME Textl TIME OF CONCENTRATION 20 MIN. 6 HOUR
RAINFALL 3.7 INCHES BASIN AREA 3 ACRES
RUNOFF COEFFICIENT 0.19 PEAK DISCHARGE 2.3 CFS

TIME (MIN)= 0 DISCHARGE (CFS)= 0
TIME (MIN)= 20 DISCHARGE (CFS) = 0.1
TIME (MIN)= 40 DISCHARGE (CFS) = 0.1
TIME (MIN)= 60 DISCHARGE (CFS) = 0.1
TIME (MIN)= 80 DISCHARGE (CFS)= 0.2
TIME (MIN)= 100 DISCHARGE (CFS) = 0.2
TIME (MIN)= 120 DISCHARGE (CFS)= 0.2
TIME (MIN)= 140 DISCHARGE (CFS) = 0.2
TIME (MIN)= 160 DISCHARGE (CFS)= 0.2
TIME (MIN)= 180 DISCHARGE (CFS) = 0.3
TIME (MIN)= 200 DISCHARGE (CFS)= 0.3
TIME (MIN)= 220 DISCHARGE (CFS)= 0.4
TIME (MIN)= 240 DISCHARGE (CFS)= 0.6
TIME (MIN)= 260 DISCHARGE (CFS) = 2.3
TIME (MIN)= 280 DISCHARGE (CFS)= 0.4
TIME (MIN)= 300 DISCHARGE (CFS)= 0.2
TIME (MIN)= 320 DISCHARGE (CFS)= 0.2
TIME (MIN)= 340 DISCHARGE (CFS)= 0.2
TIME (MIN)= 360 DISCHARGE (CFS) = 0.1

TIME (MIN)= 380 DISCHARGE (CFS)= 0



Drainage Basin 1.15
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/18/2019 HYDROGRAPH FILE NAME Textl TIME OF CONCENTRATION 29 MIN. 6 HOUR
RAINFALL 3.7 INCHES BASIN AREA 6.79 ACRES
RUNOFF COEFFICIENT 0.1 PEAK DISCHARGE 2.1 CFS

TIME (MIN)= 0 DISCHARGE (CFS)= 0
TIME (MIN)= 29 DISCHARGE (CFS) = 0.2
TIME (MIN)= 58 DISCHARGE (CFS)= 0.2
TIME (MIN)= 87 DISCHARGE (CFS)= 0.2
TIME (MIN)= 116 DISCHARGE (CFS)= 0.2
TIME (MIN)= 145 DISCHARGE (CFS) = 0.3
TIME (MIN)= 174 DISCHARGE (CFS)= 0.3
TIME (MIN)= 203 DISCHARGE (CFS)= 0.4
TIME (MIN)= 232 DISCHARGE (CFS)= 0.6
TIME (MIN)= 261 DISCHARGE (CFS) = 2.1
TIME (MIN)= 290 DISCHARGE (CFS)= 0.3
TIME (MIN)= 319 DISCHARGE (CFS) = 0.2
TIME (MIN)= 348 DISCHARGE (CFS)= 0.2

TIME (MIN)= 377 DISCHARGE (CFS)= 0



Drainage Basin 2.01
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/13/2019 HYDROGRAPH FILE NAME Text! TIME OF CONCENTRATION 24 MIN. 6 HOUR RAINFALL 3.7
INCHES BASIN AREA 5.28 ACRES

RUNOFF COEFFICIENT 0.15 PEAK DISCHARGE 2.8 CFS

TIME (MIN)= 0 DISCHARGE (CFS)= 0
TIME (MIN)= 24 DISCHARGE (CFS) = 0.2
TIME (MIN)= 48 DISCHARGE (CFS) = 0.2
TIME (MIN)= 72 DISCHARGE (CFS) = 0.2
TIME (MIN)= 96 DISCHARGE (CFS) = 0.2
TIME (MIN)= 120 DISCHARGE (CFS) = 0.3
TIME (MIN)= 144 DISCHARGE (CFS) = 0.3
TIME (MIN)= 168 DISCHARGE (CFS) = 0.3
TIME (MIN)= 192 DISCHARGE (CFS) = 0.4
TIME (MIN)= 216 DISCHARGE (CFS) = 0.6
TIME (MIN)= 240 DISCHARGE (CFS) = 0.8
TIME (MIN)= 264 DISCHARGE (CFS) = 2.8
TIME (MIN)= 288 DISCHARGE (CFS) = 0.4
TIME (MIN)= 312 DISCHARGE (CFS) = 0.3
TIME (MIN)= 336 DISCHARGE (CFS) = 0.2
TIME (MIN)= 360 DISCHARGE (CFS) = 0.2

TIME MIN)= 384 DISCHARGE (CFS)= 0



Drainage Basin 2.02
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/13/2019 HYDROGRAPH FILE NAME Textl TIME OF CONCENTRATION 30 MIN. 6 HOUR RAINFALL 3.7
INCHES BASIN AREA 12.51 ACRES
RUNOFF COEFFICIENT 0.15 PEAK DISCHARGE 5.8 CFS

TIME (MIN)= 0 DISCHARGE (CFS)= 0
TIME (MIN)= 30 DISCHARGE (CFS)= 0.4
TIME (MIN)= 60 DISCHARGE (CFS) = 0.4
TIME (MIN)= 90 DISCHARGE (CFS)= 0.5
TIME (MIN)= 120 DISCHARGE (CFS)= 0.6
TIME (MIN)= 150 DISCHARGE (CFS)= 0.7
TIME (MIN)= 180 DISCHARGE (CFS) = 0.8
TIME (MIN)= 210 DISCHARGE (CFS)= 1.1
TIME (MIN)= 240 DISCHARGE (CFS)= 1.6
TIME (MIN)= 270 DISCHARGE (CFS)= 5.8
TIME (MIN)= 300 DISCHARGE (CFS)= 0.9
TIME (MIN)= 330 DISCHARGE (CFS)= 0.6
TIME (MIN)= 360 DISCHARGE (CFS) = 0.5

TIME (MIN)= 390 DISCHARGE (CFS)= 0



Drainage Basin 2.04
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/16/2019 HYDROGRAPH FILE NAME Text] TIME OF CONCENTRATION 33 MIN. 6 HOUR
RAINFALL 3.7 INCHES BASIN AREA 20.15 ACRES
RUNOFF COEFFICIENT 0.13 PEAK DISCHARGE 7.6 CFS

TIME (MIN)= 0 DISCHARGE (CFS)= 0
TIME (MIN)= 33 DISCHARGE (CFS) = 0.6
TIME (MIN)= 66 DISCHARGE (CFS) = 0.7
TIME (MIN)= 99 DISCHARGE (CFS) = 0.7
TIME (MIN)= 132 DISCHARGE (CFS) = 0.9
TIME (MIN)= 165 DISCHARGE (CFS)= 1
TIME (MIN)= 198 DISCHARGE (CFS) = 1.5
TIME (MIN)= 231 DISCHARGE (CFS) = 2.1
TIME (MIN)= 264 DISCHARGE (CFS) = 7.6
TIME (MIN)= 297 DISCHARGE (CFS) = 1.2
TIME (MIN)= 330 DISCHARGE (CFS) = 0.8
TIME (MIN)= 363 DISCHARGE (CFS) = 0.6

TIME (MIN) = 396 DISCHARGE (CFS)= 0



Drainage Basin 2.06
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/13/2019 HYDROGRAPH FILE NAME Textl TIME OF CONCENTRATION 45 MIN. 6 HOUR RAINFALL 3.7 INCHES
BASIN AREA 17.84 ACRES
RUNOFF COEFFICIENT 0.26 PEAK DISCHARGE 11 CFS

TIME (MIN)= 0 DISCHARGE (CFS) = 0
TIME (MIN)= 45 DISCHARGE (CFS) = 1.1
TIME (MIN)= 90 DISCHARGE (CFS) = 1.3
TIME (MIN)= 135 DISCHARGE (CFS) = 1.5
TIME (MIN)= 180 DISCHARGE (CFS) = 2.2
TIME (MIN)= 225 DISCHARGE (CFS) = 3

TIME (MIN)= 270 DISCHARGE (CFS) = 11
TIME (MIN)= 315 DISCHARGE (CFS) = 1.7
TIME (MIN)= 360 DISCHARGE (CFS) = 1.2

TIME (MIN)= 405 DISCHARGE (CFS) = 0



Drainage Basin 10.10
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/16/2019 HYDROGRAPH FILE NAME Textl TIME OF CONCENTRATION 9 MIN. 6 HOUR
RAINFALL 3.7 INCHES BASIN AREA 0.42 ACRES

RUNOFF COEFFICIENT 0.79 PEAK DISCHARGE 2.2 CFS

TIME (MIN)= 0 DISCHARGE (CFS)= 0
TIME (MIN)= 9 DISCHARGE (CFS)= 1.2
TIME (MIN)= 18 DISCHARGE (CFS) = 0.1
TIME (MIN)= 27 DISCHARGE (CFS) = 0.1
TIME (MIN)= 36 DISCHARGE (CFS) = 0.1
TIME (MIN)= 45 DISCHARGE (CFS) = 0.1
TIME (MIN)= 54 DISCHARGE (CFS)= 0.1
TIME (MIN)= 63 DISCHARGE (CFS) = 0.1
TIME (MIN)= 72 DISCHARGE (CFS)= 0.1
TIME (MIN)= 81 DISCHARGE (CFS) = 0.1
TIME (MIN)= 90 DISCHARGE (CFS)= 0.1
TIME (MIN)= 99 DISCHARGE (CFS) = 0.1
TIME (MIN)= 108 DISCHARGE (CFS) = 0.1
TIME (MIN)= 117 DISCHARGE (CFS) = 0.1
TIME (MIN)= 126 DISCHARGE (CFS) = 0.1
TIME (MIN)= 135 DISCHARGE (CFS) = 0.1
TIME (MIN)= 144 DISCHARGE (CFS)= 0.1
TIME (MIN)= 153 DISCHARGE (CFS) = 0.1
TIME (MIN)= 162 DISCHARGE (CFS)= 0.1
TIME (MIN)= 171 DISCHARGE (CFS) = 0.1
TIME (MIN)= 180 DISCHARGE (CFS)= 0.2
TIME (MIN)= 189 DISCHARGE (CFS) = 0.2
TIME (MIN)= 198 DISCHARGE (CFS)= 0.2
TIME (MIN)= 207 DISCHARGE (CFS)= 0.2
TIME (MIN)= 216 DISCHARGE (CFS)= 0.3
TIME (MIN)= 225 DISCHARGE (CFS) = 0.3
TIME (MIN)= 234 DISCHARGE (CFS)= 0.4
TIME (MIN)= 243 DISCHARGE (CFS) = 0.6
TIME (MIN)= 252 DISCHARGE (CFS)= 2.2
TIME (MIN)= 261 DISCHARGE (CFS)= 0.4
TIME (MIN)= 270 DISCHARGE (CFS)= 0.2
TIME (MIN)= 279 DISCHARGE (CFS) = 0.2
TIME (MIN)= 288 DISCHARGE (CFS)= 0.2
TIME (MIN)= 297 DISCHARGE (CFS) = 0.1
TIME (MIN)= 306 DISCHARGE (CFS) = 0.1
TIME (MIN)= 315 DISCHARGE (CFS) = 0.1
TIME (MIN)= 324 DISCHARGE (CFS) = 0.1
TIME (MIN)= 333 DISCHARGE (CFS) = 0.1
TIME (MIN)= 342 DISCHARGE (CFS)= 0.1
TIME (MIN)= 351 DISCHARGE (CFS) = 0.1
TIME (MIN)= 360 DISCHARGE (CFS) = 0.1

TIME (MIN)= 369 DISCHARGE (CFS)= 0



Drainage Basin 10.11
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/18/2019 HYDROGRAPH FILE NAME Textl TIME OF CONCENTRATION 11 MIN. 6 HOUR
RAINFALL 3.7 INCHES BASIN AREA 0.55 ACRES

RUNOFF COEFFICIENT 0.61 PEAK DISCHARGE 2 CFS

TIME (MIN)= 0 DISCHARGE (CFS)= 0
TIME (MIN)= 11 DISCHARGE (CFS) = 0.1
TIME (MIN)= 22 DISCHARGE (CFS)= 0.1
TIME (MIN)= 33 DISCHARGE (CFS) = 0.1
TIME (MIN)= 44 DISCHARGE (CFS) = 0.1
TIME (MIN)= 55 DISCHARGE (CFS) = 0.1
TIME (MIN)= 66 DISCHARGE (CFS) = 0.1
TIME (MIN)= 77 DISCHARGE (CFS) = 0.1
TIME (MIN)= 88 DISCHARGE (CFS)= 0.1
TIME (MIN)= 99 DISCHARGE (CFS) = 0.1
TIME (MIN)= 110 DISCHARGE (CFS)= 0.1
TIME (MIN)= 121 DISCHARGE (CFS) = 0.1
TIME (MIN)= 132 DISCHARGE (CFS) = 0.1
TIME (MIN)= 143 DISCHARGE (CFS) = 0.1
TIME (MIN)= 154 DISCHARGE (CFS) = 0.1
TIME (MIN)= 165 DISCHARGE (CFS) = 0.1
TIME (MIN)= 176 DISCHARGE (CFS)= 0.2
TIME (MIN)= 187 DISCHARGE (CFS) = 0.2
TIME (MIN)= 198 DISCHARGE (CFS)= 0.2
TIME (MIN)= 209 DISCHARGE (CFS) = 0.2
TIME (MIN)= 220 DISCHARGE (CFS)= 0.3
TIME (MIN)= 231 DISCHARGE (CFS)= 0.4
TIME (MIN)= 242 DISCHARGE (CFS)= 0.5
TIME (MIN)= 253 DISCHARGE (CFS)= 2
TIME (MIN)= 264 DISCHARGE (CFS)= 0.3
TIME (MIN)= 275 DISCHARGE (CFS) = 0.2
TIME (MIN)= 286 DISCHARGE (CFS)= 0.2
TIME (MIN)= 297 DISCHARGE (CFS) = 0.1
TIME (MIN)= 308 DISCHARGE (CFS)= 0.1
TIME (MIN)= 319 DISCHARGE (CFS) = 0.1
TIME (MIN)= 330 DISCHARGE (CFS) = 0.1
TIME (MIN)= 341 DISCHARGE (CFS) = 0.1
TIME (MIN)= 352 DISCHARGE (CFS) = 0.1
TIME (MIN)= 363 DISCHARGE (CFS) = 0.1

TIME (MIN)= 374 DISCHARGE (CFS)= 0



Drainage Basin 10.12
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/17/2019 HYDROGRAPH FILE NAME Textl TIME OF CONCENTRATION 16 MIN. 6 HOUR
RAINFALL 3.7 INCHES BASIN AREA 0.3 ACRES
RUNOFF COEFFICIENT 0.47 PEAK DISCHARGE 0.6 CFS

TIME (MIN)= 0 DISCHARGE (CFS)= 0
TIME MIN)= 16 DISCHARGE (CFS)= 0
TIME (MIN)= 32 DISCHARGE (CFS)= 0
TIME (MIN)= 48 DISCHARGE (CFS)= 0
TIME (MIN)= 64 DISCHARGE (CFS)= 0
TIME (MIN)= 80 DISCHARGE (CFS)= 0
TIME (MIN)= 96 DISCHARGE (CFS)= 0
TIME (MIN)= 112 DISCHARGE (CFS)= 0
TIME (MIN)= 128 DISCHARGE (CFS)= 0
TIME (MIN)= 144 DISCHARGE (CFS) = 0.1
TIME (MIN)= 160 DISCHARGE (CFS)= 0.1
TIME (MIN)= 176 DISCHARGE (CFS) = 0.1
TIME (MIN)= 192 DISCHARGE (CFS)= 0.1
TIME (MIN)= 208 DISCHARGE (CFS) = 0.1
TIME (MIN)= 224 DISCHARGE (CFS) = 0.1
TIME (MIN)= 240 DISCHARGE (CFS)= 0.2
TIME (MIN)= 256 DISCHARGE (CFS)= 0.6
TIME (MIN)= 272 DISCHARGE (CFS) = 0.1
TIME (MIN)= 288 DISCHARGE (CFS) = 0.1
TIME (MIN)= 304 DISCHARGE (CFS) = 0.1
TIME (MIN)= 320 DISCHARGE (CFS)= 0
TIME (MIN)= 336 DISCHARGE (CFS)= 0
TIME (MIN)= 352 DISCHARGE (CFS)= 0
TIME (MIN)= 368 DISCHARGE (CFS)= 0
TIME (MIN)= 384 DISCHARGE (CFS)= 0



Drainage Basin 10.13
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/16/2019 HYDROGRAPH FILE NAME Textl TIME OF CONCENTRATION 10 MIN. 6 HOUR
RAINFALL 3.7 INCHES BASIN AREA 0.64 ACRES
RUNOFF COEFFICIENT 0.76 PEAK DISCHARGE 3 CFS

TIME (MIN)= 0 DISCHARGE (CFS)= 0
TIME (MIN)= 10 DISCHARGE (CFS) = 0.1
TIME (MIN)= 20 DISCHARGE (CFS) = 0.1
TIME (MIN)= 30 DISCHARGE (CFS) = 0.1
TIME (MIN)= 40 DISCHARGE (CFS) = 0.1
TIME (MIN)= 50 DISCHARGE (CFS) = 0.1
TIME (MIN)= 60 DISCHARGE (CFS) = 0.1
TIME (MIN)= 70 DISCHARGE (CFS)= 0.1
TIME (MIN)= 80 DISCHARGE (CFS) = 0.1
TIME (MIN)= 90 DISCHARGE (CFS)= 0.1
TIME (MIN)= 100 DISCHARGE (CFS) = 0.1
TIME (MIN)= 110 DISCHARGE (CFS)= 0.2
TIME (MIN)= 120 DISCHARGE (CFS) = 0.2
TIME (MIN)= 130 DISCHARGE (CFS)= 0.2
TIME (MIN)= 140 DISCHARGE (CFS)= 0.2
TIME (MIN)= 150 DISCHARGE (CFS)= 0.2
TIME (MIN)= 160 DISCHARGE (CFS) = 0.2
TIME (MIN)= 170 DISCHARGE (CFS)= 0.2
TIME (MIN)= 180 DISCHARGE (CFS) = 0.2
TIME (MIN)= 190 DISCHARGE (CFS)= 0.3
TIME (MIN)= 200 DISCHARGE (CFS) = 0.3
TIME (MIN)= 210 DISCHARGE (CFS)= 0.4
TIME (MIN)= 220 DISCHARGE (CFS)= 0.4
TIME (MIN)= 230 DISCHARGE (CFS)= 0.6
TIME (MIN)= 240 DISCHARGE (CFS)= 0.9
TIME (MIN)= 250 DISCHARGE (CFS)= 3
TIME (MIN)= 260 DISCHARGE (CFS)= 0.5
TIME (MIN)= 270 DISCHARGE (CFS)= 0.3
TIME (MIN)= 280 DISCHARGE (CFS) = 0.3
TIME (MIN)= 290 DISCHARGE (CFS)= 0.2
TIME (MIN)= 300 DISCHARGE (CFS) = 0.2
TIME (MIN)= 310 DISCHARGE (CFS)= 0.2
TIME (MIN)= 320 DISCHARGE (CFS) = 0.1
TIME (MIN)= 330 DISCHARGE (CFS) = 0.1
TIME (MIN)= 340 DISCHARGE (CFS) = 0.1
TIME (MIN)= 350 DISCHARGE (CFS)= 0.1
TIME (MIN)= 360 DISCHARGE (CFS) = 0.1

TIME (MIN)= 370 DISCHARGE (CFS)= 0



Drainage Basin 10.14
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/17/2019 HYDROGRAPH FILE NAME Textl TIME OF CONCENTRATION 7 MIN. 6 HOUR
RAINFALL 3.7 INCHES BASIN AREA 0.72 ACRES
RUNOFF COEFFICIENT 0.72 PEAK DISCHARGE 4.1 CFS

TIME (MIN)= 0 DISCHARGE (CFS)= 0
TIME (MIN)= 7 DISCHARGE (CFS) = 0.1
TIME (MIN)= 14 DISCHARGE (CFS) = 0.1
TIME (MIN)= 21 DISCHARGE (CFS) = 0.1
TIME (MIN)= 28 DISCHARGE (CFS) = 0.1
TIME (MIN)= 35 DISCHARGE (CFS) = 0.1
TIME (MIN)= 42 DISCHARGE (CFS) = 0.1
TIME (MIN)= 49 DISCHARGE (CFS)= 0.1
TIME (MIN)= 56 DISCHARGE (CFS) = 0.1
TIME (MIN)= 63 DISCHARGE (CFS)= 0.1
TIME (MIN)= 70 DISCHARGE (CFS) = 0.1
TIME MIN)= 77 DISCHARGE (CFS)= 0.1
TIME (MIN)= 84 DISCHARGE (CFS) = 0.1
TIME (MIN)= 91 DISCHARGE (CFS)= 0.2
TIME (MIN)= 98 DISCHARGE (CFS)= 0.2
TIME (MIN)= 105 DISCHARGE (CFS)= 0.2
TIME (MIN)= 112 DISCHARGE (CFS) = 0.2
TIME (MIN)= 119 DISCHARGE (CFS)= 0.2
TIME (MIN)= 126 DISCHARGE (CFS) = 0.2
TIME (MIN)= 133 DISCHARGE (CFS)= 0.2
TIME (MIN)= 140 DISCHARGE (CFS) = 0.2
TIME (MIN)= 147 DISCHARGE (CFS)= 0.2
TIME (MIN)= 154 DISCHARGE (CFS) = 0.2
TIME (MIN)= 161 DISCHARGE (CFS)= 0.2
TIME (MIN)= 168 DISCHARGE (CFS)= 0.2
TIME (MIN)= 175 DISCHARGE (CFS)= 0.3
TIME (MIN)= 182 DISCHARGE (CFS) = 0.3
TIME (MIN)= 189 DISCHARGE (CFS)= 0.3
TIME (MIN)= 196 DISCHARGE (CFS) = 0.3
TIME (MIN)= 203 DISCHARGE (CFS)= 0.4
TIME (MIN)= 210 DISCHARGE (CFS)= 0.4
TIME (MIN)= 217 DISCHARGE (CFS)= 0.5
TIME (MIN)= 224 DISCHARGE (CFS)= 0.5
TIME (MIN)= 231 DISCHARGE (CFS)= 0.8
TIME (MIN)= 238 DISCHARGE (CFS) = 1.1
TIME (MIN)= 245 DISCHARGE (CFS) = 4.1
TIME (MIN)= 252 DISCHARGE (CFS) = 0.6
TIME (MIN)= 259 DISCHARGE (CFS)= 0.4
TIME (MIN)= 266 DISCHARGE (CFS) = 0.3
TIME (MIN)= 273 DISCHARGE (CFS)= 0.3
TIME (MIN)= 280 DISCHARGE (CFS) = 0.2
TIME (MIN)= 287 DISCHARGE (CFS)= 0.2
TIME (MIN)= 294 DISCHARGE (CFS) = 0.2
TIME (MIN)= 301 DISCHARGE (CFS)= 0.2
TIME (MIN)= 308 DISCHARGE (CFS) = 0.2
TIME (MIN)= 315 DISCHARGE (CFS)= 0.2
TIME (MIN)= 322 DISCHARGE (CFS) = 0.1
TIME (MIN)= 329 DISCHARGE (CFS)= 0.1
TIME (MIN)= 336 DISCHARGE (CFS) = 0.1
TIME (MIN)= 343 DISCHARGE (CFS) = 0.1
TIME (MIN)= 350 DISCHARGE (CFS) = 0.1
TIME (MIN)= 357 DISCHARGE (CFS) = 0.1

TIME (MIN)= 364 DISCHARGE (CFS)= 0



Drainage Basin 10.15
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/16/2019 HYDROGRAPH FILE NAME Textl TIME OF CONCENTRATION 14 MIN. 6 HOUR
RAINFALL 3.7 INCHES BASIN AREA 0.77 ACRES
RUNOFF COEFFICIENT 0.52 PEAK DISCHARGE 2 CFS

TIME (MIN)= 0 DISCHARGE (CFS)= 0
TIME (MIN)= 14 DISCHARGE (CFS) = 0.1
TIME (MIN)= 28 DISCHARGE (CFS) = 0.1
TIME (MIN)= 42 DISCHARGE (CFS) = 0.1
TIME (MIN)= 56 DISCHARGE (CFS) = 0.1
TIME (MIN)= 70 DISCHARGE (CFS) = 0.1
TIME (MIN)= 84 DISCHARGE (CFS) = 0.1
TIME (MIN)= 98 DISCHARGE (CFS) = 0.1
TIME (MIN)= 112 DISCHARGE (CFS)= 0.1
TIME (MIN)= 126 DISCHARGE (CFS) = 0.1
TIME (MIN)= 140 DISCHARGE (CFS)= 0.1
TIME (MIN)= 154 DISCHARGE (CFS) = 0.2
TIME (MIN)= 168 DISCHARGE (CFS)= 0.2
TIME (MIN)= 182 DISCHARGE (CFS) = 0.2
TIME (MIN)= 196 DISCHARGE (CFS)= 0.2
TIME (MIN)= 210 DISCHARGE (CFS) = 0.3
TIME (MIN)= 224 DISCHARGE (CFS)= 0.4
TIME (MIN)= 238 DISCHARGE (CFS) = 0.6
TIME (MIN)= 252 DISCHARGE (CFS)= 2
TIME (MIN)= 266 DISCHARGE (CFS) = 0.3
TIME (MIN)= 280 DISCHARGE (CFS)= 0.2
TIME (MIN)= 294 DISCHARGE (CFS) = 0.2
TIME (MIN)= 308 DISCHARGE (CFS) = 0.1
TIME (MIN)= 322 DISCHARGE (CFS) = 0.1
TIME (MIN)= 336 DISCHARGE (CFS) = 0.1
TIME (MIN)= 350 DISCHARGE (CFS) = 0.1
TIME (MIN)= 364 DISCHARGE (CFS) = 0.1

TIME (MIN)= 378 DISCHARGE (CFS)= 0



Drainage Basin 10.16
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/12/2019 HYDROGRAPH FILE NAME Text! TIME OF CONCENTRATION 24 MIN. 6 HOUR RAINFALL 3.7
INCHES BASIN AREA 2.04 ACRES
RUNOFF COEFFICIENT 0.41 PEAK DISCHARGE 3 CFS

TIME (MIN)= 0 DISCHARGE (CFS)= 0
TIME (MIN)= 24 DISCHARGE (CFS) = 0.2
TIME (MIN)= 48 DISCHARGE (CFS) = 0.2
TIME (MIN)= 72 DISCHARGE (CFS) = 0.2
TIME (MIN)= 96 DISCHARGE (CFS) = 0.2
TIME (MIN)= 120 DISCHARGE (CFS) = 0.3
TIME (MIN)= 144 DISCHARGE (CFS) = 0.3
TIME (MIN)= 168 DISCHARGE (CFS) = 0.4
TIME (MIN)= 192 DISCHARGE (CFS) = 0.4
TIME (MIN)= 216 DISCHARGE (CFS) = 0.6
TIME (MIN)= 240 DISCHARGE (CFS) = 0.8
TIME (MIN)= 264 DISCHARGE (CFS)= 3
TIME (MIN)= 288 DISCHARGE (CFS) = 0.5
TIME (MIN)= 312 DISCHARGE (CFS) = 0.3
TIME (MIN)= 336 DISCHARGE (CFS) = 0.2
TIME (MIN)= 360 DISCHARGE (CFS) = 0.2

TIME MIN)= 384 DISCHARGE (CFS)= 0



Drainage Basin 10.17
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/12/2019 HYDROGRAPH FILE NAME Text! TIME OF CONCENTRATION 15 MIN. 6 HOUR RAINFALL 3.7
INCHES BASIN AREA 0.5 ACRES
RUNOFF COEFFICIENT 0.58 PEAK DISCHARGE 1.4 CFS

TIME (MIN)= 0 DISCHARGE (CFS)= 0
TIME (MIN)= 15 DISCHARGE (CFS) = 0.1
TIME (MIN)= 30 DISCHARGE (CFS) = 0.1
TIME (MIN)= 45 DISCHARGE (CFS) = 0.1
TIME (MIN)= 60 DISCHARGE (CFS) = 0.1
TIME (MIN)= 75 DISCHARGE (CFS) = 0.1
TIME (MIN)= 90 DISCHARGE (CFS) = 0.1
TIME (MIN)= 105 DISCHARGE (CFS) = 0.1
TIME (MIN)= 120 DISCHARGE (CFS) = 0.1
TIME (MIN)= 135 DISCHARGE (CFS) = 0.1
TIME (MIN)= 150 DISCHARGE (CFS) = 0.1
TIME (MIN)= 165 DISCHARGE (CFS) = 0.1
TIME (MIN)= 180 DISCHARGE (CFS) = 0.1
TIME (MIN)= 195 DISCHARGE (CFS) = 0.2
TIME (MIN)= 210 DISCHARGE (CFS) = 0.2
TIME (MIN)= 225 DISCHARGE (CFS) = 0.3
TIME (MIN)= 240 DISCHARGE (CFS) = 0.4
TIME (MIN)= 255 DISCHARGE (CFS) = 1.4
TIME (MIN)= 270 DISCHARGE (CFS) = 0.2
TIME (MIN)= 285 DISCHARGE (CFS) = 0.1
TIME (MIN)= 300 DISCHARGE (CFS) = 0.1
TIME (MIN)= 315 DISCHARGE (CFS) = 0.1
TIME (MIN)= 330 DISCHARGE (CFS) = 0.1
TIME (MIN)= 345 DISCHARGE (CFS) = 0.1
TIME (MIN)= 360 DISCHARGE (CFS) = 0.1

TIME MIN)= 375 DISCHARGE (CFS)= 0



Drainage Basin 10.18
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 11/22/2019 HYDROGRAPH FILE NAME Textl TIME OF CONCENTRATION 16 MIN. 6 HOUR
RAINFALL 3.7 INCHES BASIN AREA 0.54 ACRES
RUNOFF COEFFICIENT 0.51 PEAK DISCHARGE 1.3 CFS

TIME MIN)= 0 DISCHARGE (CFS)= 0
TIME (MIN)= 16 DISCHARGE (CFS) = 0.1
TIME (MIN)= 32 DISCHARGE (CFS) = 0.1
TIME (MIN)= 48 DISCHARGE (CFS) = 0.1
TIME MIN)= 64 DISCHARGE (CFS) = 0.1
TIME (MIN)= 80 DISCHARGE (CFS) = 0.1
TIME MIN)= 96 DISCHARGE (CFS) = 0.1
TIME MIN)= 112 DISCHARGE (CFS) = 0.1
TIME (MIN)= 128 DISCHARGE (CFS)= 0.1
TIME (MIN)= 144 DISCHARGE (CFS) = 0.1
TIME (MIN)= 160 DISCHARGE (CFS)= 0.1
TIME (MIN)= 176 DISCHARGE (CFS) = 0.1
TIME (MIN)= 192 DISCHARGE (CFS)= 0.2
TIME (MIN)= 208 DISCHARGE (CFS)= 0.2
TIME (MIN)= 224 DISCHARGE (CFS)= 0.3
TIME (MIN)= 240 DISCHARGE (CFS) = 0.3
TIME (MIN)= 256 DISCHARGE (CFS)= 1.3
TIME (MIN)= 272 DISCHARGE (CFS)= 0.2
TIME (MIN) = 288 DISCHARGE (CFS) = 0.1
TIME (MIN)= 304 DISCHARGE (CFS) = 0.1
TIME (MIN)= 320 DISCHARGE (CFS)= 0.1
TIME (MIN)= 336 DISCHARGE (CFS) = 0.1
TIME (MIN)= 352 DISCHARGE (CFS) = 0.1
TIME (MIN)= 368 DISCHARGE (CFS) = 0.1

TIME (MIN)= 384 DISCHARGE (CFS)= 0



Drainage Basin 10.19
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/17/2019 HYDROGRAPH FILE NAME Textl TIME OF CONCENTRATION 12 MIN. 6 HOUR
RAINFALL 3.7 INCHES BASIN AREA 0.54 ACRES

RUNOFF COEFFICIENT 0.59 PEAK DISCHARGE 1.8 CFS

TIME (MIN)= 0 DISCHARGE (CFS)= 0
TIME (MIN)= 12 DISCHARGE (CFS) = 0.1
TIME (MIN)= 24 DISCHARGE (CFS)= 0.1
TIME (MIN)= 36 DISCHARGE (CFS) = 0.1
TIME (MIN)= 48 DISCHARGE (CFS) = 0.1
TIME (MIN)= 60 DISCHARGE (CFS) = 0.1
TIME (MIN)= 72 DISCHARGE (CFS) = 0.1
TIME (MIN)= 84 DISCHARGE (CFS) = 0.1
TIME (MIN)= 96 DISCHARGE (CFS)= 0.1
TIME (MIN)= 108 DISCHARGE (CFS) = 0.1
TIME (MIN)= 120 DISCHARGE (CFS)= 0.1
TIME (MIN)= 132 DISCHARGE (CFS) = 0.1
TIME (MIN)= 144 DISCHARGE (CFS) = 0.1
TIME (MIN)= 156 DISCHARGE (CFS) = 0.1
TIME (MIN)= 168 DISCHARGE (CFS) = 0.1
TIME (MIN)= 180 DISCHARGE (CFS) = 0.2
TIME (MIN)= 192 DISCHARGE (CFS)= 0.2
TIME (MIN)= 204 DISCHARGE (CFS) = 0.2
TIME (MIN)= 216 DISCHARGE (CFS)= 0.2
TIME (MIN)= 228 DISCHARGE (CFS) = 0.3
TIME (MIN)= 240 DISCHARGE (CFS)= 0.5
TIME (MIN)= 252 DISCHARGE (CFS)= 1.8
TIME (MIN)= 264 DISCHARGE (CFS)= 0.3
TIME (MIN)= 276 DISCHARGE (CFS) = 0.2
TIME (MIN)= 288 DISCHARGE (CFS) = 0.1
TIME (MIN)= 300 DISCHARGE (CFS) = 0.1
TIME (MIN)= 312 DISCHARGE (CFS)= 0.1
TIME (MIN)= 324 DISCHARGE (CFS) = 0.1
TIME (MIN)= 336 DISCHARGE (CFS)= 0.1
TIME (MIN)= 348 DISCHARGE (CFS) = 0.1
TIME (MIN)= 360 DISCHARGE (CFS) = 0.1

TIME (MIN)= 372 DISCHARGE (CFS)= 0



Drainage Basin 10.21
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 11/22/2019 HYDROGRAPH FILE NAME Textl TIME OF CONCENTRATION 14 MIN. 6 HOUR RAINFALL 3.7
INCHES BASIN AREA 0.67 ACRES
RUNOFF COEFFICIENT 0.51 PEAK DISCHARGE 1.7 CFS

TIME MIN)= 0 DISCHARGE (CFS)= 0
TIME (MIN)= 14 DISCHARGE (CFS) = 0.1
TIME (MIN)= 28 DISCHARGE (CFS) = 0.1
TIME (MIN)= 42 DISCHARGE (CFS) = 0.1
TIME MIN)= 56 DISCHARGE (CFS) = 0.1
TIME (MIN)= 70 DISCHARGE (CFS) = 0.1
TIME (MIN)= 84 DISCHARGE (CFS) = 0.1
TIME (MIN)= 98 DISCHARGE (CFS) = 0.1
TIME (MIN)= 112 DISCHARGE (CFS)= 0.1
TIME (MIN)= 126 DISCHARGE (CFS) = 0.1
TIME (MIN)= 140 DISCHARGE (CFS)= 0.1
TIME (MIN)= 154 DISCHARGE (CFS) = 0.1
TIME (MIN)= 168 DISCHARGE (CFS)= 0.2
TIME (MIN)= 182 DISCHARGE (CFS)= 0.2
TIME (MIN)= 196 DISCHARGE (CFS)= 0.2
TIME (MIN)= 210 DISCHARGE (CFS)= 0.2
TIME (MIN)= 224 DISCHARGE (CFS)= 0.3
TIME (MIN)= 238 DISCHARGE (CFS) = 0.5
TIME (MIN)= 252 DISCHARGE (CFS)= 1.7
TIME (MIN)= 266 DISCHARGE (CFS) = 0.3
TIME (MIN)= 280 DISCHARGE (CFS)= 0.2
TIME (MIN)= 294 DISCHARGE (CFS) = 0.1
TIME (MIN)= 308 DISCHARGE (CFS) = 0.1
TIME (MIN)= 322 DISCHARGE (CFS) = 0.1
TIME (MIN)= 336 DISCHARGE (CFS) = 0.1
TIME (MIN)= 350 DISCHARGE (CFS) = 0.1
TIME (MIN)= 364 DISCHARGE (CFS) = 0.1

TIME (MIN)= 378 DISCHARGE (CFS)= 0



Drainage Basin 10.22
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/12/2019 HYDROGRAPH FILE NAME Text] TIME OF CONCENTRATION 17 MIN. 6 HOUR RAINFALL 3.7
INCHES BASIN AREA 3.26 ACRES
RUNOFF COEFFICIENT 0.56 PEAK DISCHARGE 8.1 CFS

TIME (MIN)= 0 DISCHARGE (CFS)= 0
TIME (MIN)= 17 DISCHARGE (CFS) = 0.4
TIME (MIN)= 34 DISCHARGE (CFS) = 0.4
TIME (MIN)= 51 DISCHARGE (CFS) = 0.5
TIME (MIN)= 68 DISCHARGE (CFS) = 0.5
TIME (MIN)= 85 DISCHARGE (CFS) = 0.5
TIME (MIN)= 102 DISCHARGE (CFS) = 0.5
TIME (MIN)= 119 DISCHARGE (CFS) = 0.6
TIME (MIN)= 136 DISCHARGE (CFS) = 0.6
TIME (MIN)= 153 DISCHARGE (CFS) = 0.7
TIME (MIN)= 170 DISCHARGE (CFS) = 0.8
TIME (MIN)= 187 DISCHARGE (CFS)= 1
TIME (MIN)= 204 DISCHARGE (CFS) = 1.1
TIME (MIN)= 221 DISCHARGE (CFS) = 1.6
TIME (MIN)= 238 DISCHARGE (CFS) = 2.2
TIME (MIN)= 255 DISCHARGE (CFS) = 8.1
TIME (MIN)= 272 DISCHARGE (CFS) = 1.3
TIME (MIN)= 289 DISCHARGE (CFS) = 0.9
TIME (MIN)= 306 DISCHARGE (CFS) = 0.7
TIME (MIN)= 323 DISCHARGE (CFS) = 0.6
TIME (MIN)= 340 DISCHARGE (CFS) = 0.5
TIME (MIN)= 357 DISCHARGE (CFS) = 0.4

TIME MIN)= 374 DISCHARGE (CFS)= 0



Drainage Basin 20.10
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/16/2019 HYDROGRAPH FILE NAME Textl TIME OF CONCENTRATION 23 MIN. 6 HOUR
RAINFALL 3.7 INCHES BASIN AREA 5 ACRES

RUNOFF COEFFICIENT 0.2 PEAK DISCHARGE 3.6 CFS

TIME (MIN)= 0 DISCHARGE (CFS)= 0
TIME (MIN)= 23 DISCHARGE (CFS)= 0
TIME (MIN)= 46 DISCHARGE (CFS)= 0.2
TIME (MIN)= 69 DISCHARGE (CFS) = 0.2
TIME (MIN)= 92 DISCHARGE (CFS)= 0.3
TIME (MIN)= 115 DISCHARGE (CFS) = 0.3
TIME (MIN)= 138 DISCHARGE (CFS)= 0.3
TIME (MIN)= 161 DISCHARGE (CFS)= 0.4
TIME (MIN)= 184 DISCHARGE (CFS)= 0.4
TIME (MIN)= 207 DISCHARGE (CFS)= 0.5
TIME (MIN)= 230 DISCHARGE (CFS)= 0.7
TIME (MIN)= 253 DISCHARGE (CFS) = 1.1
TIME (MIN)= 276 DISCHARGE (CFS)= 3.6
TIME (MIN)= 299 DISCHARGE (CFS) = 0.6
TIME (MIN)= 322 DISCHARGE (CFS)= 0.4
TIME (MIN)= 345 DISCHARGE (CFS) = 0.3
TIME (MIN)= 368 DISCHARGE (CFS)= 0.3

TIME (MIN)= 391 DISCHARGE (CFS)= 0



Basin 3 Single Lot - Post Development
RATIONAL METHOD HYDROGRAPH PROGRAM COPYRIGHT 1992, 2001 RICK ENGINEERING COMPANY
RUN DATE 9/18/2019 HYDROGRAPH FILE NAME Textl TIME OF CONCENTRATION 17 MIN. 6 HOUR
RAINFALL 3.7 INCHES BASIN AREA 0.91 ACRES

RUNOFF COEFFICIENT 0.36 PEAK DISCHARGE 1.5 CFS

TIME MIN)= 0 DISCHARGE (CFS)= 0
TIME (MIN)= 17 DISCHARGE (CFS) = 0.1
TIME (MIN)= 34 DISCHARGE (CFS)= 0.1
TIME (MIN)= 51 DISCHARGE (CFS) = 0.1
TIME (MIN)= 68 DISCHARGE (CFS) = 0.1
TIME (MIN)= 85 DISCHARGE (CFS) = 0.1
TIME (MIN)= 102 DISCHARGE (CFS) = 0.1
TIME (MIN)= 119 DISCHARGE (CFS) = 0.1
TIME MIN)= 136 DISCHARGE (CFS)= 0.1
TIME (MIN)= 153 DISCHARGE (CFS) = 0.1
TIME (MIN)= 170 DISCHARGE (CFS)= 0.1
TIME (MIN)= 187 DISCHARGE (CFS) = 0.2
TIME (MIN)= 204 DISCHARGE (CFS)= 0.2
TIME (MIN)= 221 DISCHARGE (CFS) = 0.3
TIME (MIN)= 238 DISCHARGE (CFS)= 0.4
TIME (MIN)= 255 DISCHARGE (CFS) = 1.5
TIME (MIN)= 272 DISCHARGE (CFS)= 0.2
TIME (MIN)= 289 DISCHARGE (CFS)= 0.2
TIME (MIN)= 306 DISCHARGE (CFS) = 0.1
TIME (MIN)= 323 DISCHARGE (CFS) = 0.1
TIME (MIN)= 340 DISCHARGE (CFS)= 0.1
TIME (MIN)= 357 DISCHARGE (CFS) = 0.1

TIME (MIN)= 374 DISCHARGE (CFS)= 0



APPENDIX “C”

PRE AND POST-DEVELOPMENT HYDROLOGY CALCULATIONS

BASIN'S 1, 2, 3, AND X

4201 - drainage study-complete-september 2019-submittal - 2019-1011
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Pre-Development Hydrology Conditions - Basin 1

5 5
o < - S - E
o .= X s 2
r4 L o+ ) = =
% e o S g5 32 = £ .
< < c 9o g2 2
m o9 < 8
3 <]
g = = g i z
1.01 152.88 0.270 41.28 1004 4802 38.0 2.64 108.8
Pre-Development Hydrology Conditions - Basin 2
& =
o S
< c
=} 8
a = & Z
= S 2 [Ep= S
@ é p 8§ 2 25 o s
o < D) o 53 Ss e = (<]
—~ c = —
8 - - E £ | 8
2.01 63.20 0.270 17.06 404 4452 48.0 2.27 | 38.7
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Pre-Development hydrology Calculations - Basin-3

11/22/2019

San Diego County Hydrology Manual Section: Appendix D
Date: June 2003 Pags: 2of3
WORKSHEET 4-2 Shedos Bon Pancl Curve Number Worksheet
(name of praject)
RUNOFF CURVE WNUMBER (for PZN Condition = 2.00) CNa:
column 1 column 2 column 3 column 4 column 5 column 6
HYDROLOGIC CHN; From
GROUND CONDITION Hydrology | FRACTION | PARTIAL
COVERS {field in- SOIL Manual, OF AREA CHy
LAND USE spection) GROUP Table 4-2 AiA CH x AdA
OE A 3 L0227 | 0,99
pRHARD S Good C 72 o2 | 0. 22
. : =0T = T
O.B. | A 4 | col 2| 0.49
) r’/ o ¢ ?z: . I.rg ? :4' ,
N.C / 55 | -o0z8 | 1.54
l:(,ir.“ e i':-:J e - 2 l!l : I 9.2 E
B. . . £7 5 A il. 74
B e ondl ; - :
o &1 004 2 71 25 | 1214
\ 29 .06 7 0. 20
.0 "1{1 =5 w - £9
7 i - = N F [» =2
», / - 70 w4 2,7
Sums = 1.000 2
For entire basin CN, = (=
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San Diego County Hydrology Manual Section: Appendix D
Date: June 2003 Page: Fof3

WORKSHEET 4-3 Shaclorr Fn Lase | Peak Discharge Computation

(name of project)

*#%**For use with NRCS Hydrologic Method Computationg®*##*

Iterns in boxes are required input parameters for the SDUH Peak Discharge Program.

Computed by: Date:

Project Identification (Drainage Area Name): FRYE
Geographic location of center of drainage area: Long: " Lat: ™
LAy
Drainage Area:l__ -~ | —square miles
Storm Frequency (Section 2.3)} /&< | —year
6-Hour Storm Duration Precipitation (Appendix BY -=. ' | —inches
24-Hour Storm Dwuration Precipitation (Appendix B) o= inches
Precipitation Zone Mumber (FZN): PZN=1.0 20 S92 30 4.0
(Section 4.1.2.4 and Appendix C)
PZM Ajustment Factor for
S-year to 35-year storm frequency (interpolate): 1.5 2.5 2.0 1.5
{Section 4.1.2.4 and Table 4-6)
PZM Ajustment Factor for B
33-year to 150-year storm frequency {interpolate): 2.0 30 57 130 2.0

(Section 4.1.2.4 and Table 4-8)

PZN Adjusted Runoff Curve Number (interpolate .
between nearest whole number PZN conditions): CNyg ET:) frle CNy | 972 |CNay 1) :fji
(Sections 4.1.2.4 and 4.2.4, Tables 4-6 and 4-10) o =

Watershed Length (L) (Section 4.3.1): /2 .2 —miles

Length to Centroid (L.) (Section4.3.13: =<~ —miles

Slope (s) (Section 4.3.1): 7702 — feet/mile Basin n Factor (Section 4.3.5):  -£55
Corps lag (Ty) =24 n ((L x L)/s"*)" (Section 4.3.1.1)
OR -
Corps lag (Ty) = 0.8 T, (Section 4.3.1.2) Lag Time: Jo - hours
Time to Peak = 0.862 x Corps lag (Section 4.1.5.5): Time to Peak : _/* © _hours
D-3
4201 - drainage study-complete-september 2019-submittal - 2019-1011 22
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Project: Shadow Run Ranch Simulation Run: Run 1

Start of Run:
End of Run:

26Feb2009, 00:00 Basin Model: Basin 3
27Feb2009, 06:00 Meteorologic Model: Met 1
Compute Time: 26Feb2009, 16:06:40 Control Specifications: Control 1

Volume Units: IN

Hydrologic | Drainage Area |Peak Discharge| Time of Peak Volume
Element (MI2) (CFS) (IN)
Subbasin-1 4.0 3003.1 26Feb2009, 17:15 5.58
Project:  Shadow Run Ranch
Simulation Run:  Run 1 Subbasin: Subbasin-1

Start of Run: 26Feb2009, 00:00 Basin Model: Basin 3

End of Run: 27Feb2009, 08:00 Meteorologic Model: Met 1

Compute Time:  26Feb2009, 16:06:40 Control Specifications: Control 1

—Computed Results

Volume Units: N

Peak Discharge :

Total Precipitation @ 7.48 (IN)
Total Loss : 0.00 {IN)
Total Excess : 5.58 (IN)

3003.1 (CFS) Date/Time of Peak Discharge :

Total Direct Runoff :
Total Baseflow :
Discharge :

26Feb2009, 17:15
5.58 (IN)
0.00 (IN)
5.58 (IN)

4201 - drainage study-complete-september 2019-submittal - 2019-1011
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Subbasin "Subbasin-1" Results for Run "Run 1"
0 T

Depth (IN)
|

3,500
3,000
2,500
2,000
1,500

Flow (CFS)

1,000
5007

0 T I | |
00:00 06:00 12:00 18:00 00:00 06:00

26Feb2009 27Feb2009

B o Run 1 Element: SUBBASIN-1 Result Pracipitation
B 1 -Run 1 Element: SUBBASIN-1 Result Pracipitation Loss
Run:Run 1 Elemant: SUBBASIN-1 Result Outflow

— —— Run:Run 1 Element:SUBBASIN-1 Result Baseflow
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Post-Development Hydrology Conditions - Basin 1

& H

2 2

a £ = 2
= < q&"’ ‘% g s s
gt, E < £ > g g’ ° S E
o < (8) o O @ -4 9 = i (¢}
] . . E | £ |8

1.01 10.30 0.230 2.37 57 872 25.0 3.45 | 8.2
1.02 4.93 0.110 0.54 74 718 22.0 375 | 2.0
1.03 6.65 0.210 1.40 368 760 12.0 554 | 7.7
1.04 9.06 0.210 1.90 647 1293 16.0 460 | 8.8
1.05 2.72 0.120 0.33 46 379 15.0 480 | 1.6
1.06 28.93 0.180 5.21 792 2511 26.0 3.37 | 17.5
1.07 18.71 0.120 2.25 83 1095 30.0 3.07 | 6.9
1.08 2.23 0.100 0.22 66 413 15.0 4.80 [ 1.1
1.09 6.13 0.100 0.61 112 367 11.0 5.86 | 3.6
1.10 23.76 0.100 2.38 244 2407 41.0 251 | 6.0
1.11 6.50 0.100 0.65 86 1251 33.0 289 | 1.9
1.12 13.37 0.150 2.01 26 1424 34.0 2.83 | 57
1.13 2.26 0.160 0.36 22 546 25.0 3.45 | 1.2
1.14 3.00 0.190 0.57 57 639 20.0 3.99 | 23
1.15 6.79 0.100 0.68 103 1150 29.0 3.14 | 2.1
10.10 0.42 0.790 0.33 21 639 9.0 6.67 | 2.2
10.11 0.55 0.610 0.34 38 538 11.0 5.86 | 2.0
10.12 0.30 0.470 0.14 54 718 16.0 4.60 | 0.6
10.13 0.64 0.760 0.49 50 855 10.0 6.23 | 3.0
10.14 0.72 0.720 0.52 30 436 7.0 7.85 | 4.1
10.15 0.78 0.520 0.41 16 447 14.0 5.02 | 2.0
10.19 0.54 0.590 0.32 18 423 12.0 554 | 1.8
20.10 5.00 0.200 1.00 32 600 23.0 3.64 | 3.6

Total 154.29 95.9
4201 - drainage study-complete-september 2019-submittal - 2019-1011 25

11/22/2019




Post-Development Hydrology Conditions - Basin 2

& B

3 s

= c ©

g < 20 oEs g

2 ] < o% - O o S Z

N 14 (&) [ [ = - =5 )

< < o g2 g

o (S c 8

S <]
2.01 5.28 0.150 0.79 129 1047 24.0 3.54 2.8
2.02 12.51 0.150 1.88 130 1357 30.0 3.07 5.8
2.04 20.15 0.130 2.62 104 1368 33.0 2.89 7.6
2.06 17.84 0.260 4.64 106 2362 45.0 2.36 11.0
10.16 2.04 0.410 0.84 109 1418 24.0 3.54 3.0
10.17 0.50 0.580 0.29 31 724 15.0 4.80 1.4
10.18 0.54 0.510 0.28 27 615 16.0 4.60 1.3
10.21 0.67 0.510 0.34 52 650 14.0 5.02 1.7
10.22 3.26 0.560 1.83 145 1457 17.0 4.43 8.1
Total 62.79 42.5
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Basin Model
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Hydrograph by Return Period

Project Name:

Hydrology Studio v 3.0.0.13 11-22-2019

Hyd. Hydrograph Hydrograph Peak Outflow (cfs)

No. Type Name 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr
1 Manual Pre BASIN 1 108.8
2 Manual Post 1.01 8.200
3 Manual Post 1.03 7.700
4 Manual Post 1.04 8.800
5 Manual Post 1.06 17.50
6 Manual Post 1.02 2.000
7 Manual Post 10.10 2.200
8 Pond Route Post IMP-10.10 1.984
9 Manual Post 10.15 2.000
10 Manual Post 10.13 3.000
11 Pond Route Post IMP-10.13 2.443
12 Manual Post 20.10 3.600
13 Junction Post JUNC @ 1.021 10.74
14 Manual Post 1.08 1.100
15 Junction Post JUNC @ 1.024 19.55
16 Junction Post JUNC @ IMP-10.13 18.83
17 Manual Post 10.11 2.000
18 Manual Post 10.12 0.600
19 Manual Post 10.14 4.100
20 Junction Post JUNC @ 10.11 & 10.12 2.530
21 Junction Post JUNC @ 10.12 & 10.14 5.340
22 Pond Route Post IMP-10.11,12,14 3.025
23 Manual Post 1.05 1.600
24 Junction Post JUNC@IMP-10.11,12,14 22.58
25 Junction Post JUNC @ 1.071 31.14
26 Manual Post 1.07 6.900
27 Manual Post 1.09 3.600
28 Manual Post 1.10 6.000
29 Manual Post 1.14 2.300
30 Pond Route Post IMP-1.14 0.050
31 Manual Post 10.19 1.800
32 Manual Post 1.11 1.900
33 Pond Route Post IMP-10.19 0.798
34 Manual Post 1.12 5.700
35 Manual Post 1.13 1.200
36 Junction Post JUNC @ 1.073 52.20




Hydrograph by Return Period

Project Name:

Hydrology Studio v 3.0.0.13 11-22-2019

Hyd. Hydrograph Hydrograph Peak Outflow (cfs)

No. Type Name 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr
37 Junction Post JUNC @ 1.121 6.316
38 Junction Post JUNC @ 1.126 6.636
39 Junction Post JUNC @ 1.091 6.470
40 Junction Post JUNC @ 1.101 8.852
41 Manual Post 1.15 2.100
42 Junction Post JUNC @ 1.104 54.02
43 Junction Post CP # 1 69.29




Hydrograph 100-yr Summary

Project Name:

Hydrology Studio v 3.0.0.13 11-22-2019
Hyd. Hydrograph Hydrograph Peak Time to Hydrograph Inflow Maxim.um Maximum
No. Type Name Flow Peak Volume Hyd(s) Elevation Storage

(cfs) (hrs) (cuft) (ft) (cuft)
1 Manual Pre BASIN 1 108.8 4.43 541,044 -
2 Manual Post 1.01 8.200 417 31,350 -—-
3 Manual Post 1.03 7.700 4.20 18,443 -—-
4 Manual Post 1.04 8.800 4.27 25,456 -—-
5 Manual Post 1.06 17.50 4.33 70,200 -
6 Manual Post 1.02 2.000 4.40 6,864 -
7 Manual Post 10.10 2.200 4.20 5,076 -
8 Pond Route Post IMP-10.10 1.984 4.22 4,661 7 1087.21 987
9 Manual Post 10.15 2.000 4.20 5,292 -
10 Manual Post 10.13 3.000 4.17 6,420 -
1 Pond Route Post IMP-10.13 2.443 4.20 5,236 10 966.38 2,325
12 Manual Post 20.10 3.600 4.60 13,248 -
13 Junction Post JUNC @ 1.021 10.74 417 49,259 2,8,12
14 Manual Post 1.08 1.100 4.25 3,330 -
15 Junction Post JUNC @ 1.024 19.55 4.20 74,565 3,6,13
16 Junction Post JUNC @ IMP-10.13 18.83 4.33 75,436 5,11
17 Manual Post 10.11 2.000 4.22 4,554 -
18 Manual Post 10.12 0.600 4.27 1,637 -
19 Manual Post 10.14 4.100 4.08 6,720 -
20 Junction Post JUNC @ 10.11 & 10.12 | 2.530 4.22 6,191 17,18
21 Junction Post JUNC @ 10.12 & 10.14 | 5.340 4.08 12,911 19, 20
22 Pond Route Post IMP-10.11,12,14 3.025 4.20 10,045 21 1003.02 4,412
23 Manual Post 1.05 1.600 4.25 4,410 -
24 Junction Post JUNC@IMP-10.11,12,14] 22.58 4.20 84,610 15, 22
25 Junction Post JUNC @ 1.071 31.14 4.20 114,476 4,23, 24
26 Manual Post 1.07 6.900 4.50 29,880 -
27 Manual Post 1.09 3.600 4.22 8,250 -—-
28 Manual Post 1.10 6.000 4.78 31,734 -—-
29 Manual Post 1.14 2.300 4.33 7,583 -
30 Pond Route Post IMP-1.14 0.050 6.05 3,502 29 899.36 6,556
31 Manual Post 10.19 1.800 4.20 4,326 -
32 Manual Post 1.11 1.900 4.40 8,910 -
33 Pond Route Post IMP-10.19 0.798 4.33 3,208 31 883.93 2,678
34 Manual Post 1.12 5.700 4.53 27,132 -
35 Manual Post 1.13 1.200 417 4,650 -
36 Junction Post JUNC @ 1.073 52.20 4.25 219,792 16, 25, 26




Hydrograph 100-yr Summary

Project Name:

Hydrology Studio v 3.0.0.13 11-22-2019
Hyd. Hydrograph Hydrograph Peak Time to Hydrograph Inflow Maximum Maximum
No. Type Name Flow Peak Volume Hyd(s) Elevation Storage

(cfs) (hrs) (cuft) (ft) (cuft)
37 Junction Post JUNC @ 1.121 6.316 4.53 30,340 33,34
38 Junction Post JUNC @ 1.126 6.636 4.53 34,990 35, 37
39 Junction Post JUNC @ 1.091 6.470 4.22 16,872 9,14, 27
40 Junction Post JUNC @ 1.101 8.852 4.22 52,108 28, 30, 39
41 Manual Post 1.15 2.100 4.35 9,048 -
42 Junction Post JUNC @ 1.104 54.02 4.27 228,840 36, 41
43 Junction Post CP # 1 69.29 4.25 324,847 32, 38, 40, 42




Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13 11-22-2019
Pre BASIN 1 Hyd. No. 1
Hydrograph Type = Manual Peak Flow = 108.8 cfs
Storm Frequency = 100-yr Time to Peak =4.43 hrs
Time Interval =1 min Hydrograph Volume = 541,044 cuft
Qp = 108.80 cfs
120

110

Q (cfs)

Time (hrs)

6



Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13 11-22-2019
Post 1.01 Hyd. No. 2
Hydrograph Type = Manual Peak Flow = 8.200 cfs
Storm Frequency = 100-yr Time to Peak =4.17 hrs
Time Interval =1 min Hydrograph Volume = 31,350 cuft
Qp = 8.20 cfs
9

Q (cfs)

Time (hrs)

7



Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13

Post 1.03

11-22-2019

Hyd. No. 3

Hydrograph Type = Manual
Storm Frequency = 100-yr

Time Interval =1 min

Peak Flow
Time to Peak

Hydrograph Volume

=7.700 cfs
=4.20 hrs
= 18,443 cuft

Qp =7.70 cfs

Time (hrs)

8



Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13

Post 1.04

11-22-2019

Hyd. No. 4

Hydrograph Type
Storm Frequency

Time Interval

= Manual
= 100-yr
=1 min

Peak Flow
Time to Peak

Hydrograph Volume

= 8.800 cfs
=4.27 hrs
= 25,456 cuft

104

Q (cfs)
T

Qp =8.80 cfs

Time (hrs)

9



Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13 11-22-2019
Post 1.06 Hyd. No. 5
Hydrograph Type = Manual Peak Flow =17.50 cfs
Storm Frequency = 100-yr Time to Peak =4.33 hrs
Time Interval =1 min Hydrograph Volume = 70,200 cuft
Qp = 17.50 cfs
20
19

Time (hrs)

10



Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13 11-22-2019
Post 1.02 Hyd. No. 6
Hydrograph Type = Manual Peak Flow = 2.000 cfs
Storm Frequency = 100-yr Time to Peak =4.40 hrs
Time Interval =1 min Hydrograph Volume = 6,864 cuft
Qp =2.00 cfs
3_
) "
< i
14
0 1 1 T | T T T T T T T T T T T T T T T T 1
0 1 3 5 6 7

Time (hrs)

1"



Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13 11-22-2019
Post 10.10 Hyd. No. 7
Hydrograph Type = Manual Peak Flow = 2.200 cfs
Storm Frequency = 100-yr Time to Peak =4.20 hrs
Time Interval =1 min Hydrograph Volume = 5,076 cuft
Qp =2.20 cfs
3_
2_
< i
14
0 1 1 T | T T T T T T T T T T T |\ T T T 1
0 1 3 5 6 7
Time (hrs)
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.13 11-22-2019
Post IMP-10.10 Hyd. No. 8
Hydrograph Type = Pond Route Peak Flow =1.984 cfs
Storm Frequency = 100-yr Time to Peak =4.22 hrs
Time Interval =1 min Hydrograph Volume = 4,661 cuft
Inflow Hydrograph =7 -10.10 Max. Elevation =1087.21 ft
Pond Name =10.10 Max. Storage = 987 cuft
Pond Routing by Storage Indication Method Center of mass detention time = 35 min
Qp =1.98 cfs
3
2
< i
14

Time (hrs)

— 10.10 — IMP-10.10
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Project Name:

Pond Report

Hydrology Studio v 3.0.0.13 11-22-2019
10.10 Stage-Storage
User Defined Contours Stage / Storage Table
Description Input Stage Elevation Contour Area Incr. Storage Total Storage
(ft) (ft) (sqft) (cuft) (cuft)
Bottom Elevation, ft 1086.50
0.00 1086.50 1,220 0.000 0.000
Voids (%) 100.00 0.75 1087.25 1,570 1,046 1,046
Vil el None 1.50 1088.00 1,952 1,321 2,367
2.00 1088.50 2,100 1,013 3,380

Stage-Storage

(1) sbeis

T T T T
1500 2000 2500 3000

Total Storage (cuft)

— Contours = Top of Pond
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Pond Report Project Name:

Hydrology Studio v 3.0.0.13 11-22-2019
10.10 Stage-Discharge
Culvert / Orifices Culvert " Orif;ces 3 Orifice Plate
Rise, in 24 5 Orifice Dia, in
Span, in 24 5 No. Orifices
No. Barrels 1 1 Invert Elevation, ft
Invert Elevation, ft 1083.75 1084.00 Height, ft
Orifice Coefficient, Co 0.60 0.60 Orifice Coefficient, Co
Length, ft 8.5
Barrel Slope, % 1
N-Value, n 0.013
Weirs
Weirs Riser* Ancillary
1 2 3
Shape / Type Circular Exfiltration, in/hr 0.10**
Crest Elevation, ft 1087
Crest Length, ft 6.28
Angle, deg
Weir Coefficient, Cw 3.3

*Routes through Culvert. **Exfiltration extracted from outflow hydrograph. Rate applied to contours.

Stage-Discharge

r1.8

r1.6

r1.4

r1.2

il

(1) sbeis

r0.8

r0.6

r0.4

r0.2

0
20 21

| | | |
0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19
Discharge (cfs)

—Top of Pond — Culvert == Riser = Orifice = Exfil = Total Q
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Pond Report

Project Name:

Hydrology Studio v 3.0.0.13

11-22-2019

10.10 Stage-Storage-Discharge Summary
Stage Elev. | Storage | Culvert Orifices, cfs Riser Weirs, cfs Pf Riser | Exfil User Total
(ft) (ft) (cuft) (cfs) 1 2 (cfs) 2 (cfs) (cfs) (cfs) (cfs)

0.00 1086.50 0.000 0.000 0.000 0.000 0.000 0.000
0.75 1087.25 [ 1,046 |[2.596 0oc| 0.006 2.591 0.004 2.600
1.50 1088.00 | 2,367 |[16.880c| 0.008 16.87 ic 0.005 16.89
2.00 1088.50 [ 3,380 |[20.680c| 0.009 20.67 ic 0.005 20.68

Suffix key: ic = inlet control, oc = outlet control, s = submerged weir
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Project Name:

Pond Report

Hydrology Studio v 3.0.0.13

11-22-2019

Pond Drawdown

10.10
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13 11-22-2019
Post 10.15 Hyd. No. 9
Hydrograph Type = Manual Peak Flow = 2.000 cfs
Storm Frequency = 100-yr Time to Peak =4.20 hrs
Time Interval =1 min Hydrograph Volume = 5,292 cuft
Qp =2.00 cfs
3_
2_
< i
14
O_/I 1 T | T T T T T T T T T T T T \I T T 1
0 1 3 5 6 7

Time (hrs)
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13

Post 10.13

11-22-2019

Hyd. No. 10

Hydrograph Type = Manual
Storm Frequency = 100-yr
Time Interval =1 min

Peak Flow
Time to Peak

Hydrograph Volume

= 3.000 cfs
=4.17 hrs
= 6,420 cuft

Qp =3.00 cfs

Time (hrs)
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.13 11-22-2019
Post IMP-10.13 Hyd. No. 11
Hydrograph Type = Pond Route Peak Flow = 2.443 cfs
Storm Frequency = 100-yr Time to Peak =4.20 hrs
Time Interval =1 min Hydrograph Volume = 5,236 cuft
Inflow Hydrograph  =10-10.13 Max. Elevation = 966.38 ft
Pond Name = |MP-10.13 Max. Storage = 2,325 cuft
Pond Routing by Storage Indication Method Center of mass detention time = 42 min
Qp = 2.44 cfs
4
3_
£,
o}
14
/S
O—( 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | I 1 1 | 1 1 1 | 1 T T |
0 1 2 3 4 5 6 7
Time (hrs)
— 10.13 — IMP-10.13
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Pond Report

Project Name:

Hydrology Studio v 3.0.0.13 11-22-2019
IMP-10.13 Stage-Storage
User Defined Contours Stage / Storage Table
Description Input Stage Elevation Contour Area Incr. Storage Total Storage
(ft) (ft) (saft) (cuft) (cuft)
Bottom Elevation, ft 965.00
: 0.00 965.00 1,320 0.000 0.000
Voids (%) 100.00 1.00 966.00 1,831 1,576 1,576
Volume Calc Ave End Area 1.50 966.50 2,109 985 2,561
2.50 967.50 2,300 2,205 4,765
Stage-Storage
967.4 F2.4
967.2 r2.2
967 r2
966.8 r1.8
966.6 r1.6
£ 966.4 14 2
N 8 Q
3 966.2 12 2
= 1 =z
966 r1
965.8 r0.8
965.6 r0.6
965.4 r0.4
965.2 r0.2
965_ T T T T T T T T T T T T T I T I T I T 0
0 500 1000 1500 2000 2500 3000 3500 4000 4500
Total Storage (cuft)
— Contours = Top of Pond
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Pond Report

Project Name:

Hydrology Studio v 3.0.0.13 11-22-2019
IMP-10.13 Stage-Discharge
Culvert / Orifices Culvert " orif;ces Orifice Plate
Rise, in 12 5 Orifice Dia, in
Span, in 12 5 No. Orifices
No. Barrels 1 1 Invert Elevation, ft
Invert Elevation, ft 962.25 962.50 Height, ft
Orifice Coefficient, Co 0.60 0.60 Orifice Coefficient, Co
Length, ft 12
Barrel Slope, % 1
N-Value, n 0.013
Weirs
Weirs Riser* ; . Ancillary
Shape / Type Circular Exfiltration, in/hr 0.20**
Crest Elevation, ft 966
Crest Length, ft 3.14
Angle, deg
Weir Coefficient, Cw 3.3
*Routes through Culvert. **Exfiltration extracted from outflow hydrograph. Rate applied to contours.
Stage-Discharge
2.4
2.2
2
1.8
1.6
=) 14 2
\E: 12 E
w =z
1
0.8
0.6
0.4
0.2
965+ T - T | - T - 0
0 1 3 5 6
Discharge (cfs)
—Top of Pond — Culvert == Riser = Orifice = Exfil = Total Q
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Pond Report

Project Name:

Hydrology Studio v 3.0.0.13

11-22-2019

IMP-10.13 Stage-Storage-Discharge Summary
Stage Elev. | Storage | Culvert Orifices, cfs Riser Weirs, cfs Pf Riser | Exfil User Total
(ft) (ft) (cuft) (cfs) 1 2 (cfs) 2 (cfs) (cfs) (cfs) (cfs)

0.00 965.00 0.000 0.000 0.000 0.000 0.000 0.000
1.00 966.00 1,576 [ 0.007ic [ 0.007 0.000 0.008 0.015
1.50 966.50 2,561 | 2.991ic | 0.008 2.983ic 0.010 3.001
2.50 967.50 4,765 | 5177ic [ 0.010 5.167 ic 0.011 5.188

Suffix key: ic = inlet control, oc = outlet control, s = submerged weir
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Project Name:

Pond Report

Hydrology Studio v 3.0.0.13

11-22-2019

Pond Drawdown

IMP-10.13
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13 11-22-2019
Post 20.10 Hyd. No. 12
Hydrograph Type = Manual Peak Flow = 3.600 cfs
Storm Frequency = 100-yr Time to Peak =4.60 hrs
Time Interval =1 min Hydrograph Volume = 13,248 cuft
Qp = 3.60 cfs
4
3

Q (cfs)
[\

Time (hrs)
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13

Post JUNC @ 1.021

11-22-2019

Hyd. No. 13

Hydrograph Type = Junction
Storm Frequency = 100-yr
Time Interval =1 min

Inflow Hydrographs =2, 8, 12

Peak Flow

Time to Peak
Hydrograph Volume
Total Contrib. Area

=10.74 cfs
=417 hrs

= 49,259 cuft
=0.0 ac

Qp =10.74 cfs

12

11

10

Q (cfs)
o

Time (hrs)

— 1.01 — IMP-10.10 — 20.10 — JUNC @ 1.021

26



Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13

Post 1.08

11-22-2019

Hyd. No. 14

Hydrograph Type
Storm Frequency

Time Interval

= Manual
= 100-yr
=1 min

Peak Flow
Time to Peak

Hydrograph Volume

=1.100 cfs
=4.25 hrs
= 3,330 cuft

Q (cfs)
n

Qp =1.10 cfs

Time (hrs)
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13

Post JUNC @ 1.024

11-22-2019

Hyd. No. 15

Hydrograph Type = Junction
Storm Frequency = 100-yr
Time Interval =1 min

Inflow Hydrographs =3, 6, 13

Peak Flow

Time to Peak
Hydrograph Volume
Total Contrib. Area

=19.55 cfs
=4.20 hrs

= 74,565 cuft
=0.0 ac

Qp =19.55 cfs

22

21

20

19

18

17

16

15

14

13

Time (hrs)

— 1.03—1.02— JUNC @ 1.021 — JUNC @ 1.024
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13

Post JUNC @ IMP-10.13

11-22-2019

Hyd. No. 16

Hydrograph Type = Junction
Storm Frequency = 100-yr
Time Interval =1 min

Inflow Hydrographs =5, 11

Peak Flow

Time to Peak
Hydrograph Volume
Total Contrib. Area

=18.83 cfs
=4.33 hrs

= 75,436 cuft
=0.0 ac

Qp = 18.83 cfs

21

20

19

18

17

16

15

14

13

Time (hrs)

— 1.06 — IMP-10.13 — JUNC @ IMP-10.13
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13 11-22-2019
Post 10.11 Hyd. No. 17
Hydrograph Type = Manual Peak Flow = 2.000 cfs
Storm Frequency = 100-yr Time to Peak =4.22 hrs
Time Interval =1 min Hydrograph Volume = 4,554 cuft
Qp =2.00 cfs
3_
2_
< i
14
O_/ 1 1 T | T T T T T T T T T T T |\| T T 1
0 1 3 5 6 7

Time (hrs)
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13

Post 10.12

11-22-2019

Hyd. No. 18

Hydrograph Type = Manual
Storm Frequency = 100-yr
Time Interval =1 min

Peak Flow = 0.600 cfs
Time to Peak =4.27 hrs
Hydrograph Volume = 1,637 cuft

0.95+

0.9

0.85+

0.8

0.75+

0.7

0.65+

0.357

0.3

0.257

0.2

0.15+

0.1

0.05+

Qp =0.60 cfs

0 1

2

O LI R N R N N Y N Y Y N Y N N O N N N Y Y Y Y Y Y Y Y Y N Y N N N N N N N Y Y N Y Y I I N B B N N |

3
Time (hrs)

4 5 6
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13

Post 10.14

11-22-2019

Hyd. No. 19

Hydrograph Type = Manual
Storm Frequency = 100-yr

Time Interval =1 min

Peak Flow
Time to Peak

Hydrograph Volume

=4.100 cfs
=4.08 hrs
= 6,720 cuft

Qp =4.10 cfs

Time (hrs)
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.13 11-22-2019
Post JUNC @ 10.11 & 10.12 Hyd. No. 20
Hydrograph Type = Junction Peak Flow =2.530 cfs
Storm Frequency = 100-yr Time to Peak =4.22 hrs
Time Interval =1 min Hydrograph Volume =6,191 cuft
Inflow Hydrographs =17, 18 Total Contrib. Area =0.0 ac
Qp = 2.53 cfs
3
2
< i
1
O T | LI N B B I I B B |
0 1 2 3 4 5 6 7
Time (hrs)
— 10.11 — 10.12 — JUNC @ 10.11 & 10.12
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13 11-22-2019
Post JUNC @ 10.12 & 10.14 Hyd. No. 21
Hydrograph Type = Junction Peak Flow =5.340 cfs
Storm Frequency = 100-yr Time to Peak =4.08 hrs
Time Interval =1 min Hydrograph Volume = 12,911 cuft
Total Contrib. Area =0.0 ac

Inflow Hydrographs =19, 20

Qp =5.34 cfs

Q (cfs)

Time (hrs)

— 10.14 — JUNC @ 10.11 & 10.12 — JUNC @ 10.12 & 10.14
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.13 11-22-2019
Post IMP-10.11,12,14 Hyd. No. 22

Hydrograph Type = Pond Route Peak Flow = 3.025 cfs

Storm Frequency = 100-yr Time to Peak =4.20 hrs

Time Interval =1 min Hydrograph Volume = 10,045 cuft

Inflow Hydrograph  =21-JUNC @ 10.12 & 10.14 Max. Elevation =1003.02 ft

Pond Name =|MP-10.11,12,14 Max. Storage = 4,412 cuft

Pond Routing by Storage Indication Method Center of mass detention time = 42 min

Qp = 3.03 cfs
6

Time (hrs)

— JUNC @ 10.12 & 10.14 — IMP-10.11,12,14
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Pond Report Project Name:

Hydrology Studio v 3.0.0.13 11-22-2019
IMP-10.11,12,14 Stage-Storage
User Defined Contours Stage / Storage Table
Description Input Stage Elevation Contour Area Incr. Storage Total Storage
(ft) (ft) (saft) (cuft) (cuft)
Bottom Elevation, ft 1002.00
0.00 1002.00 4,020 0.000 0.000
Voids (%) 100.00 1.00 1003.00 4,655 4,338 4,338
Vel Belle None 2.00 1004.00 5,318 4,987 9,324
2.50 1004.50 5,500 2,705 12,029

Stage-Storage

1004.4 F2.4
1004.2 2.2
1004 L2
1003.8 1.8
1003.6 1.6
£ 10034 14 2
;’ 1 «Q
3 1003.2 1.2 °
w . Z
1003 H1
1002.8 0.8
1002.6 0.6
1002.47 L0.4
1002.2 0.2
1002_ T T T T T T T T T T T T T T T T T T T T T T T T T 0
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 11000 12000 13000

Total Storage (cuft)

— Contours Top of Pond
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Pond Report

Project Name:

Hydrology Studio v 3.0.0.13 11-22-2019
IMP-10.11,12,14 Stage-Discharge
Culvert / Orifices Culvert ) orif;ces Orifice Plate
Rise, in 12 Orifice Dia, in
Span, in 12 No. Orifices
No. Barrels 1 Invert Elevation, ft
Invert Elevation, ft 999.25 Height, ft
Orifice Coefficient, Co 0.60 Orifice Coefficient, Co
Length, ft 8.5
Barrel Slope, % 1
N-Value, n 0.015
Weirs
Weirs Riser* ; . Ancillary
Shape / Type Circular Exfiltration, in/hr 0.30**
Crest Elevation, ft 1002.5
Crest Length, ft 3.14
Angle, deg
Weir Coefficient, Cw 3.3

*Routes through Culvert. **Exfiltration extracted from outflow hydrograph. Rate applied to contours.

Stage-Discharge

1004.4 F2.4
1004.2 1 r2.2
1004 F2
1003.8 1 1.8
1003.6 1 1.6
£ 10034 14 2
;’ N «Q
@ 1003.2 1.2 2
w 8 =
1003 F1
1002.8 1 r0.8
1002.6 1 r0.6
1002.4 r0.4
1002.2 r0.2
10024 T T T T T T T 0
0 1 2 3 4 6 7

Discharge (cfs)

—Top of Pond — Culvert = Riser = Exfil

Total Q

37



Pond Report

Project Name:

Hydrology Studio v 3.0.0.13

11-22-2019

IMP-10.11,12,14 Stage-Storage-Discharge Summary
Stage Elev. | Storage | Culvert Orifices, cfs Riser Weirs, cfs Pf Riser | Exfil User Total
(ft) (ft) (cuft) (cfs) 2 (cfs) 2 (cfs) (cfs) (cfs) (cfs)

0.00 1002.00 0.000 0.000 0.000 0.000 0.000
1.00 1003.00 | 4,338 | 2.983ic 2.983ic 0.032 3.015
2.00 1004.00 [ 9,324 | 5.167ic 5.167 ic 0.037 5.204
2.50 1004.50 | 12,029 | 5.966 ic 5.966 ic 0.038 6.004

Suffix key: ic = inlet control, oc = outlet control, s = submerged weir

38



11-22-2019

Project Name:

Pond Drawdown

Stage (ft)

12,14

Pond Report
Hydrology Studio v 3.0.0.13

IMP-10.11,
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13

Post 1.05

11-22-2019

Hyd. No. 23

Hydrograph Type
Storm Frequency

Time Interval

= Manual
= 100-yr
=1 min

Peak Flow
Time to Peak

Hydrograph Volume

=1.600 cfs
=4.25 hrs
= 4,410 cuft

Q (cfs)
n

Qp =1.60 cfs

Time (hrs)
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13

Post JUNC@IMP-10.11,12,14

11-22-2019

Hyd. No. 24

Hydrograph Type = Junction
Storm Frequency = 100-yr
Time Interval =1 min

Inflow Hydrographs =15, 22

Peak Flow

Time to Peak
Hydrograph Volume
Total Contrib. Area

= 22.58 cfs
=4.20 hrs

= 84,610 cuft
=0.0 ac

Qp = 22.58 cfs

25

24

23

22

21

20

19

18

17

16

Time (hrs)

— JUNC @ 1.024 — IMP-10.11,12,14 — JUNC@IMP-10.11,12,14
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13

Post JUNC @ 1.071

11-22-2019

Hyd. No. 25

Hydrograph Type = Junction
Storm Frequency = 100-yr
Time Interval =1 min
Inflow Hydrographs =4, 23, 24

Peak Flow

Time to Peak
Hydrograph Volume
Total Contrib. Area

=31.14 cfs
=4.20 hrs

= 114,476 cuft
=0.0 ac

Qp =31.14 cfs

35

34

33

32

31

30

29

28

27

26

25

24

23

22

21

20

19

18

Q (cfs)

17+

16

157

14

13

12+

O = NN W b U1l ON OO

Time (hrs)

— 1.04 — 1.05 — JUNC@IMP-10.11,12,14 — JUNC @ 1.071
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13 11-22-2019
Post 1.07 Hyd. No. 26
Hydrograph Type = Manual Peak Flow =6.900 cfs
Storm Frequency = 100-yr Time to Peak =4.50 hrs
Time Interval =1 min Hydrograph Volume = 29,880 cuft

Qp =6.90 cfs

Q (cfs)

Time (hrs)

43



Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13

Post 1.09

11-22-2019

Hyd. No. 27

Hydrograph Type
Storm Frequency

Time Interval

= Manual
= 100-yr
=1 min

Peak Flow
Time to Peak

Hydrograph Volume

= 3.600 cfs
=4.22 hrs
= 8,250 cuft

Qp = 3.60 cfs

Time (hrs)
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13 11-22-2019
Post 1.10 Hyd. No. 28
Hydrograph Type = Manual Peak Flow =6.000 cfs
Storm Frequency = 100-yr Time to Peak =4.78 hrs
Time Interval =1 min Hydrograph Volume = 31,734 cuft
Qp =6.00 cfs
7

Q (cfs)

Time (hrs)
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13 11-22-2019
Post 1.14 Hyd. No. 29
Hydrograph Type = Manual Peak Flow = 2.300 cfs
Storm Frequency = 100-yr Time to Peak =4.33 hrs
Time Interval =1 min Hydrograph Volume = 7,583 cuft
Qp =2.30 cfs
3_
2_
< i
14
0 1 1 T | T T T T T T T T T T T T T T T 1
0 1 3 5 6 7

Time (hrs)
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.13 11-22-2019
Post IMP-1.14 Hyd. No. 30
Hydrograph Type = Pond Route Peak Flow = 0.050 cfs
Storm Frequency = 100-yr Time to Peak =6.05 hrs
Time Interval =1 min Hydrograph Volume = 3,502 cuft
Inflow Hydrograph =29 -1.14 Max. Elevation = 899.36 ft
Pond Name = IMP-1.14 Max. Storage = 6,556 cuft
Pond Routing by Storage Indication Method Center of mass detention time = 12.57 hrs
Qp =0.05 cfs
3_
2_
< i
14
0 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1 |%
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34
Time (hrs)
— 1.14 — IMP-1.14
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Project Name:

Pond Report

Hydrology Studio v 3.0.0.13 11-22-2019
IMP-1.14 Stage-Storage
User Defined Contours Stage / Storage Table
Description Input Stage Elevation Contour Area Incr. Storage Total Storage
(ft) (ft) (saft) (cuft) (cuft)
Bottom Elevation, ft 898.00
_ 0.00 898.00 3,125 0.000 0.000
Voids (%) 100.00 2.00 900.00 6,547 9,672 9,672
Vellie Bl None 4.00 902.00 7,653 14,200 23,872
Stage-Storage
902 4
901 r3
— wn
£ &
E 900 r2 ©
= =z
899 r
898 = T | T | T | T | T | T | T | T | T | T | T | T O
0 2000 4000 6000 8000 10000 12000 14000 16000 18000 20000 22000 24000
Total Storage (cuft)
— Contours = Top of Pond
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Pond Report

Project Name:

Hydrology Studio v 3.0.0.13 11-22-2019
IMP-1.14 Stage-Discharge
Orifices
Culvert / Orifices Culvert " ) 5 Orifice Plate
Rise, in 12 9 1 Orifice Dia, in
Span, in 12 9 1 No. Orifices
No. Barrels 1 1 1 Invert Elevation, ft
Invert Elevation, ft 895.25 898.50 895.50 Height, ft
Orifice Coefficient, Co 0.60 0.60 0.60 Orifice Coefficient, Co
Length, ft 54
Barrel Slope, % 1
N-Value, n 0.013
Weirs
Weirs Riser* Ancillary
1 2 3
Shape / Type Circular Exfiltration, in/hr 0.30**
Crest Elevation, ft 900
Crest Length, ft 1.57
Angle, deg
Weir Coefficient, Cw 3.3
*Routes through Culvert. **Exfiltration extracted from outflow hydrograph. Rate applied to contours.
Stage-Discharge
902 ‘ 4
\
[
i 1
901 r3
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g &
2900 2 @
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899 ol
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0 01 02 03 04 0.6 08 09 1 11 12 13 14 15 16 17 18 19 2
Discharge (cfs)
—Top of Pond — Culvert == Riser == Orifice = Orifice Exfil Total Q
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Pond Report

Project Name:

Hydrology Studio v 3.0.0.13

11-22-2019

IMP-1.14 Stage-Storage-Discharge Summary
Stage Elev. | Storage | Culvert Orifices, cfs Riser Weirs, cfs Pf Riser | Exfil User Total
(ft) (ft) (cuft) (cfs) 1 2 3 (cfs) 2 (cfs) (cfs) (cfs) (cfs)

0.00 898.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2.00 900.00 9,672 | 0.0630c| 0.026 0.037 0.000 0.045 0.108
4.00 902.00 | 23,872 [1.584 oc| 0.040 0.053 | 1.491ic 0.053 1.637

Suffix key: ic = inlet control, oc = outlet control, s = submerged weir
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11-22-2019

Project Name:

Pond Drawdown

Stage (ft)

Pond Report
Hydrology Studio v 3.0.0.13

IMP-1.14
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13

Post 10.19

11-22-2019

Hyd. No. 31

Hydrograph Type
Storm Frequency

Time Interval

= Manual
= 100-yr
=1 min

Peak Flow
Time to Peak

Hydrograph Volume

=1.800 cfs
=4.20 hrs
= 4,326 cuft

Q (cfs)
n

Qp =1.80 cfs

Time (hrs)
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13 11-22-2019
Post 1.11 Hyd. No. 32
Hydrograph Type = Manual Peak Flow =1.900 cfs
Storm Frequency = 100-yr Time to Peak =4.40 hrs
Time Interval =1 min Hydrograph Volume = 8,910 cuft
Qp =1.90 cfs
2

Q (cfs)

Time (hrs)
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.13 11-22-2019

Post IMP-10.19 Hyd. No. 33

Hydrograph Type = Pond Route Peak Flow =0.798 cfs
Storm Frequency = 100-yr Time to Peak =4.33 hrs
Time Interval =1 min Hydrograph Volume = 3,208 cuft
Inflow Hydrograph =31 -10.19 Max. Elevation = 883.93 ft
Pond Name = |MP-10.19 Max. Storage = 2,678 cuft

Pond Routing by Storage Indication Method Center of mass detention time = 2.18 hrs

Qp =0.80 cfs

Q (cfs)
n

Time (hrs)
—10.19 =— IMP-10.19
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Project Name:

Pond Report

Hydrology Studio v 3.0.0.13 11-22-2019
IMP-10.19 Stage-Storage
User Defined Contours Stage / Storage Table
Description Input Stage Elevation Contour Area Incr. Storage Total Storage
(ft) (ft) (saft) (cuft) (cuft)
Bottom Elevation, ft 882.00
: 0.00 882.00 1,245 0.000 0.000
Voids (%) 100.00 1.00 883.00 1,327 1,286 1,286
Volume Calc None 2.00 884.00 1,677 1,502 2,788
3.00 885.00 1,900 1,789 4,577
Stage-Storage

885 r3

884 r2
— wn
E &
~ i «Q
3 e
= =z

883 r

882 T i T i T i i T T T T T T T T i T —0

0 500 1000 1500 2000 2500 3000 3500 4000 4500
Total Storage (cuft)
— Contours = Top of Pond
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Project Name:

Pond Report

Hydrology Studio v 3.0.0.13 11-22-2019
IMP-10.19 Stage-Discharge
Orifices
Culvert / Orifices Culvert " - 3 Orifice Plate
Rise, in 12 .6 2 Orifice Dia, in
Span, in 12 .6 2 No. Orifices
No. Barrels 1 1 1 Invert Elevation, ft
Invert Elevation, ft 879.25 879.50 883.00 Height, ft
Orifice Coefficient, Co 0.60 0.60 0.60 Orifice Coefficient, Co
Length, ft 10
Barrel Slope, % 1
N-Value, n 0.013
Weirs
Weirs Riser* Ancillary
1 2 3
Shape / Type Circular Exfiltration, in/hr 0.30**
Crest Elevation, ft 883.5
Crest Length, ft 1.57
Angle, deg
Weir Coefficient, Cw 3.3
*Routes through Culvert. **Exfiltration extracted from outflow hydrograph. Rate applied to contours.
Stage-Discharge
885 3
884 Lo
= A
fmd Q
~ «Q
K e
B E3
883 F1
88247 v 7~ 1 v 1 T 1 1 1 1 1 1 1 1 1 1 1 1 1 71 710
0O 01 02 03 04 05 06 07 08 09 1 11 12 13 14 15 16 17 18 19 2
Discharge (cfs)
—Top of Pond — Culvert == Riser = Orifice = Orifice Exfil Total Q
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Pond Report

Project Name:

Hydrology Studio v 3.0.0.13

11-22-2019

IMP-10.19 Stage-Storage-Discharge Summary
Stage Elev. | Storage | Culvert Orifices, cfs Riser Weirs, cfs Pf Riser | Exfil User Total
(ft) (ft) (cuft) (cfs) 1 2 (cfs) 2 (cfs) (cfs) (cfs) (cfs)

0.00 882.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000
1.00 883.00 1,286 [ 0.009ic [ 0.009 0.000 0.000 0.009 0.019
2.00 884.00 2,788 | 0.860ic | 0.013 0.101 0.746 ic 0.012 0.871
3.00 885.00 4,577 | 1.453ic [ 0.016 0.145 1.292 ic 0.013 1.467

Suffix key: ic = inlet control, oc = outlet control, s = submerged weir
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Pond Report Project Name:

Hydrology Studio v 3.0.0.13 11-22-2019

IMP-10.19 Pond Drawdown

Stage (ft)

26

24 25

22 23

19 20 21
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16

15

14

12 13
Drain Time (Hrs)

11

IMP-10.19 - Drain Time
10

T
9

T
8

Stage vs. Drain Time
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() A93
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13 11-22-2019
Post 1.12 Hyd. No. 34
Hydrograph Type = Manual Peak Flow =5.700 cfs
Storm Frequency = 100-yr Time to Peak =4.53 hrs
Time Interval =1 min Hydrograph Volume = 27,132 cuft
Qp =5.70 cfs
6
5

Q (cfs)

Time (hrs)
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13

Post 1.13

11-22-2019

Hyd. No. 35

Hydrograph Type
Storm Frequency

Time Interval

= Manual
= 100-yr
=1 min

Peak Flow
Time to Peak

Hydrograph Volume

=1.200 cfs
=4.17 hrs
= 4,650 cuft

Q (cfs)
n

Qp =1.20 cfs

Time (hrs)
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13

11-22-2019
Post JUNC @ 1.073 Hyd. No. 36
Hydrograph Type = Junction Peak Flow =52.20 cfs
Storm Frequency = 100-yr Time to Peak =4.25 hrs
Time Interval =1 min Hydrograph Volume = 219,792 cuft
Inflow Hydrographs = 16, 25, 26 Total Contrib. Area =0.0 ac

—
[%]

[y
O

~

30
o

60

Qp = 52.20 cfs
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56
54

52

50

48

46

44

42

40

38

36

34

32

28

26

24
22

20

18

16

14
12

Time (hrs)

— JUNC @ IMP-10.13 — JUNC @ 1.071 — 1.07 — JUNC @ 1.073
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.13 11-22-2019
Post JUNC @ 1.121 Hyd. No. 37
Hydrograph Type = Junction Peak Flow =6.316 cfs
Storm Frequency = 100-yr Time to Peak =4.53 hrs
Time Interval =1 min Hydrograph Volume = 30,340 cuft
Inflow Hydrographs = 33, 34 Total Contrib. Area =0.0 ac
Qp = 6.32 cfs
7
6
5
4
< i
3
2
1
O 1 1 1 1 T T
0 1 2 3 4 5 6 7 8 9 10 11
Time (hrs)
— IMP-10.19 — 1.12 — JUNC @ 1.121
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.13 11-22-2019
Post JUNC @ 1.126 Hyd. No. 38

Hydrograph Type = Junction Peak Flow =6.636 cfs

Storm Frequency = 100-yr Time to Peak =4.53 hrs

Time Interval =1 min Hydrograph Volume = 34,990 cuft

Inflow Hydrographs = 35, 37 Total Contrib. Area =0.0 ac

Qp = 6.64 cfs
7

Time (hrs)

—— 113 —JUNC @ 1.121 — JUNC @ 1.126

63



Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.13 11-22-2019
Post JUNC @ 1.091 Hyd. No. 39

Hydrograph Type = Junction Peak Flow =6.470 cfs

Storm Frequency = 100-yr Time to Peak =4.22 hrs

Time Interval =1 min Hydrograph Volume = 16,872 cuft

Inflow Hydrographs =9, 14, 27 Total Contrib. Area =0.0 ac

Qp = 6.47 cfs
7_

Time (hrs)

— 10.15 — 1.08 — 1.09 — JUNC @ 1.091
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13 11-22-2019
Post JUNC @ 1.101 Hyd. No. 40
Hydrograph Type = Junction Peak Flow = 8.852 cfs
Storm Frequency = 100-yr Time to Peak =4.22 hrs
Time Interval =1 min Hydrograph Volume = 52,108 cuft

Inflow Hydrographs = 28, 30, 39

Total Contrib. Area =0.0 ac

10

Q (cfs)

01 2 3 45 6 7 8 91011121314 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34

— 1.10 — IMP-1.14 — JUNC @ 1.091 — JUNC @ 1.101

Qp =8.85 cfs

Time (hrs)

65



Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13 11-22-2019
Post 1.15 Hyd. No. 41
Hydrograph Type = Manual Peak Flow =2.100 cfs
Storm Frequency = 100-yr Time to Peak =4.35 hrs
Time Interval =1 min Hydrograph Volume = 9,048 cuft
Qp =2.10 cfs
3
o
7

Time (hrs)
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13

Post JUNC @ 1.104

11-22-2019

Hyd. No. 42

Hydrograph Type = Junction

Storm Frequency = 100-yr

Time Interval =1 min

Inflow Hydrographs = 36, 41

Peak Flow

Time to Peak
Hydrograph Volume
Total Contrib. Area

=54.02 cfs
=4.27 hrs

= 228,840 cuft
=0.0 ac

Q (cfs)

62

Qp = 54.02 cfs
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Time (hrs)

— JUNC @ 1.073 — 1.15 — JUNC @ 1.104
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.13 11-22-2019
Post CP # 1 Hyd. No. 43
Hydrograph Type = Junction Peak Flow =69.29 cfs
Storm Frequency = 100-yr Time to Peak =4.25 hrs
Time Interval =1 min Hydrograph Volume = 324,847 cuft
Inflow Hydrographs = 32, 38, 40, 42 Total Contrib. Area =0.0 ac
Qp = 69.29 cfs
75
o
7 8 9 10
Time (hrs)
— 111 —JUNC @ 1.126 — JUNC @ 1.101 — JUNC @ 1.104 — CP # 1
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Basin Model

Project Name:

12-17-2019

Hydrology Studio v 3.0.0.13
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Hydrograph by Return Period

Project Name:

Hydrology Studio v 3.0.0.13 12-17-2019
Hyd. Hydrograph Hydrograph Peak Outflow (cfs)

No. Type Name 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr
1 Manual Pre Basin 2 38.70

2 Manual Post 10.16 3.000

3 Pond Route Post IMP-10.16 0.445

4 Manual Post 10.17 1.400

5 Pond Route IMP-10.17 1.265

6 Manual Post 10.18 1.300

7 Manual Post 10.22 8.100

8 Pond Route IMP-10.22 0.176

9 Manual Post 2.06 11.00
10 Pond Route IMP-2.06 9.804
11 Manual Post 2.01 2.800
12 Manual Post 2.02 5.800
13 Manual Post 2.04 7.600
14 Manual Post 10.21 1.700
15 Pond Route Post IMP 2.01 2.456
16 Junction Post JUNC @ 2.021 8.196
18 Junction Post JUNC @ 2.034 8.410
19 Junction Post JUNC @ 2.041 8.844
20 Junction Post JUNC BEFORE IMP-2A 1717
21 Junction Post JUNC @ 2.044 17.32
22 Junction Post CP #2 25.57




Hydrograph 100-yr Summary

Project Name:

Hydrology Studio v 3.0.0.13 12-17-2019
Hyd. Hydrograph Hydrograph Peak Time to Hydrograph Inflow Maxim.um Maximum
No. Type Name Flow Peak Volume Hyd(s) Elevation Storage

(cfs) (hrs) (cuft) (ft) (cuft)
1 Manual Pre Basin 2 38.70 4.80 233,005 -
2 Manual Post 10.16 3.000 4.40 11,242 -
3 Pond Route Post IMP-10.16 0.445 4.85 7,425 2 913.06 8,683
4 Manual Post 10.17 1.400 4.25 4,050 -
5 Pond Route IMP-10.17 1.265 4.28 3,361 4 878.75 822
6 Manual Post 10.18 1.300 4.27 4,037 -
7 Manual Post 10.22 8.100 4.25 24,378 -
8 Pond Route IMP-10.22 0.176 6.07 12,073 7 767.58 21,624
9 Manual Post 2.06 11.00 4.50 62,100 -
10 Pond Route IMP-2.06 9.804 4.58 54,646 9 739.61 12,307
11 Manual Post 2.01 2.800 4.40 10,663 -—-
12 Manual Post 2.02 5.800 4.50 25,020 -—-
13 Manual Post 2.04 7.600 4.40 35,046 -
14 Manual Post 10.21 1.700 4.20 4,620 -
15 Pond Route Post IMP 2.01 2.456 4.45 9,303 1 1021.38 3,197
16 Junction Post JUNC @ 2.021 8.196 4.50 34,323 12,15
18 Junction Post JUNC @ 2.034 8.410 4.50 41,748 3,16
19 Junction Post JUNC @ 2.041 8.844 4.50 45,109 5,18
20 Junction Post JUNC BEFORE IMP-2A | 17.17 4.40 88,812 6, 13, 14,19
21 Junction Post JUNC @ 2.044 17.32 4.40 100,885 8,20
22 Junction Post CP #2 25.57 4.40 155,531 10, 21




Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13 12-17-2019
Pre Basin 2 Hyd. No. 1
Hydrograph Type = Manual Peak Flow = 38.70 cfs
Storm Frequency = 100-yr Time to Peak =4.80 hrs
Time Interval =1 min Hydrograph Volume = 233,005 cuft
Qp = 38.70 cfs
44
42
40
o
8

Time (hrs)

4



Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13

Post 10.16

12-17-2019

Hyd. No. 2

Hydrograph Type = Manual
Storm Frequency = 100-yr
Time Interval =1 min

Peak Flow = 3.000 cfs
Time to Peak =4.40 hrs
Hydrograph Volume = 11,242 cuft

Qp = 3.00 cfs

Q (cfs)
[\

Time (hrs)

5



Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13 12-17-2019
Post IMP-10.16 Hyd. No. 3
Hydrograph Type = Pond Route Peak Flow = 0.445 cfs
Storm Frequency = 100-yr Time to Peak =4.85 hrs
Time Interval =1 min Hydrograph Volume = 7,425 cuft
Inflow Hydrograph  =2-10.16 Max. Elevation =913.06 ft
Pond Name = |MP-10.16 Max. Storage = 8,683 cuft

Pond Routing by Storage Indication Method

Center of mass detention time = 7.49 hrs

Qp = 0.45 cfs

| ! | ! | ! | !
14 16 18 20 22
Time (hrs)

24 26 28 30 32 34

— 10.16 — IMP-10.16




Project Name:

Pond Report

Hydrology Studio v 3.0.0.13 12-17-2019
IMP-10.16 Stage-Storage
User Defined Contours Stage / Storage Table
Description Input Stage Elevation Contour Area Incr. Storage Total Storage
(ft) (ft) (saft) (cuft) (cuft)
Bottom Elevation, ft 911.00
_ 0.00 911.00 3,500 0.000 0.000
Voids (%) 100.00 1.00 912.00 4,225 3,863 3,863
Vellie Bl None 2.00 913.00 4,824 4,525 8,387
3.00 914.00 5,450 5,137 13,524
Stage-Storage
914 r3
913 r2
— wn
E &
~ i «Q
3 e
= =z
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91 1 = T | T | T | T | T | T | T | T | T | T | T | T | T | T O
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 11000 12000 13000 14000
Total Storage (cuft)
— Contours = Top of Pond




Project Name:

Pond Report

Hydrology Studio v 3.0.0.13 12-17-2019
IMP-10.16 Stage-Discharge
Orifices
Culvert / Orifices Culvert " - 5 Orifice Plate
Rise, in 12 1.1 3 1 Orifice Dia, in
Span, in 12 1.1 3 1 No. Orifices
No. Barrels 1 1 1 1 Invert Elevation, ft
Invert Elevation, ft 908.25 908.50 912.30 911.75 Height, ft
Orifice Coefficient, Co 0.60 0.60 0.60 0.60 Orifice Coefficient, Co
Length, ft 100
Barrel Slope, % 1
N-Value, n 0.150
Weirs
Weirs Riser* Ancillary
1 2 3
Shape / Type Circular Exfiltration, in/hr 0.30**
Crest Elevation, ft 913
Crest Length, ft 3.14
Angle, deg
Weir Coefficient, Cw 3.3
*Routes through Culvert. **Exfiltration extracted from outflow hydrograph. Rate applied to contours.
Stage-Discharge
914 3
913 r2
= A
fmd Q
~ «Q
K >
B 2
91 2_ _1
91 1 T | T | T | T | T | T | T | T | T | T | T | T | T | T | T | T | T | T | T | T O
0 005 01 015 02 025 03 035 04 045 05 055 06 065 0.7 075 08 085 09 095 1
Discharge (cfs)
—Top of Pond — Culvert == Orifice == Orifice = Orrifice Exfil Total Q




Pond Report Project Name:

Hydrology Studio v 3.0.0.13 12-17-2019
IMP-10.16 Stage-Storage-Discharge Summary
Stage Elev. | Storage | Culvert Orifices, cfs Riser Weirs, cfs Pf Riser | Exfil User Total
(ft) (ft) (cuft) (cfs) 1 2 3 (cfs) 1 2 3 (cfs) (cfs) (cfs) (cfs)
0.00 911.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
1.00 912.00 3,863 | 0.044 oc| 0.032 0.000 0.012 0.000 0.029 0.073
2.00 913.00 8,387 | 0.2530c| 0.045 0.179 0.029 0.000 0.034 0.287
3.00 914.00 | 13,524 | 0.7430c| 0.000 0.000 0.000 0.000 0.038 0.781

Suffix key: ic = inlet control, oc = outlet control, s = submerged weir 9



Pond Report Project Name:

Hydrology Studio v 3.0.0.13 12-17-2019

IMP-10.16 Pond Drawdown

Stage (ft)
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Drain Time (Hrs)
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13

Post 10.17

12-17-2019

Hyd. No. 4

Hydrograph Type
Storm Frequency

Time Interval

= Manual
= 100-yr
=1 min

Peak Flow
Time to Peak

Hydrograph Volume

=1.400 cfs
=4.25 hrs
= 4,050 cuft

Q (cfs)
n

Qp =1.40 cfs

Time (hrs)

1"



Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.13 12-17-2019
IMP-10.17 Hyd. No. 5
Hydrograph Type = Pond Route Peak Flow =1.265 cfs
Storm Frequency = 100-yr Time to Peak =4.28 hrs
Time Interval =1 min Hydrograph Volume = 3,361 cuft
Inflow Hydrograph =4 -10.17 Max. Elevation = 878.75 ft
Pond Name = |MP-10.17 Max. Storage = 822 cuft
Pond Routing by Storage Indication Method Center of mass detention time = 33 min
Qp =1.27 cfs
2
1.9 |
1.8 |
1.7 |
1.6 |
1.5 |

Q (cfs)

Time (hrs)

— 10.17 — IMP-10.17
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Pond Report Project Name:

Hydrology Studio v 3.0.0.13 12-17-2019
IMP-10.17 Stage-Storage
User Defined Contours Stage / Storage Table
Description Input Stage Elevation Contour Area Incr. Storage Total Storage
(ft) (ft) (saft) (cuft) (cuft)
Bottom Elevation, ft 878.00
0.00 878.00 1,100 0.000 0.000
Voids (%) 100.00 075 878.75 1,103 826 826
Vil el None 1.50 879.50 1,311 905 1,732
2.00 880.00 1,500 703 2,434

Stage-Storage

880 r2
879.8 r1.8
879.6 r1.6
879.4 t1.4
879.2 r1.2

- wn
3 879 r1 ©
= T =z
878.8 r0.8
878.6 r0.6
878.4 r0.4
878.2 r0.2
4 < o e e 0
0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400

Total Storage (cuft)

— Contours = Top of Pond
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Pond Report

Project Name:

Hydrology Studio v 3.0.0.13 12-17-2019
IMP-10.17 Stage-Discharge
Culvert / Orifices Culvert ) orif;ces Orifice Plate
Rise, in 12 Orifice Dia, in
Span, in 12 No. Orifices
No. Barrels 1 Invert Elevation, ft
Invert Elevation, ft 875.25 Height, ft
Orifice Coefficient, Co 0.60 Orifice Coefficient, Co
Length, ft 40
Barrel Slope, % 1
N-Value, n 0.015
Weirs
Weirs Riser* ; . Ancillary
Shape / Type Circular Exfiltration, in/hr 0.30**
Crest Elevation, ft 878.5
Crest Length, ft 3.14
Angle, deg
Weir Coefficient, Cw 3.3

*Routes through Culvert. **Exfiltration extracted from outflow hydrograph. Rate applied to contours.

Stage-Discharge

880 2
879.8 r1.8
879.6 r1.6
879.4 t1.4
879.2 r1.2

= @
g Qa
E 879 1 ®
L =
878.8 r0.8
878.6 r0.6
878.4 r0.4
878.2 r0.2
8781 i T ] i i 0
0 1 2 3 5 6

Discharge (cfs)

—Top of Pond — Culvert = Riser = Exfil

Total Q
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Pond Report

Project Name:

Hydrology Studio v 3.0.0.13

12-17-2019

IMP-10.17 Stage-Storage-Discharge Summary
Stage Elev. | Storage | Culvert Orifices, cfs Riser Weirs, cfs Pf Riser | Exfil User Total
(ft) (ft) (cuft) (cfs) 2 (cfs) 2 (cfs) (cfs) (cfs) (cfs)
0.00 878.00 0.000 0.000 0.000 0.000 0.000
0.75 878.75 826 1.295 oc 1.295 0.008 1.303

1.50 879.50 1,732 [4.2190c 4.219ic 0.009 4.228
2.00 880.00 2,434 | 5.167 oc 5.167 ic 0.010 5177

Suffix key: ic = inlet control, oc = outlet control, s = submerged weir
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Project Name:

Pond Report

Hydrology Studio v 3.0.0.13

12-17-2019

Pond Drawdown

IMP-10.17

Stage (ft)
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13

Post 10.18

12-17-2019

Hyd. No. 6

Hydrograph Type
Storm Frequency

Time Interval

= Manual
= 100-yr
=1 min

Peak Flow
Time to Peak

Hydrograph Volume

=1.300 cfs
=4.27 hrs
= 4,037 cuft

Q (cfs)
n

Qp =1.30 cfs

Time (hrs)
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13 12-17-2019
Post 10.22 Hyd. No. 7
Hydrograph Type = Manual Peak Flow =8.100 cfs
Storm Frequency = 100-yr Time to Peak =4.25 hrs
Time Interval =1 min Hydrograph Volume = 24,378 cuft
Qp = 8.10 cfs
9

Q (cfs)

Time (hrs)
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.13 12-17-2019
IMP-10.22 Hyd. No. 8
Hydrograph Type = Pond Route Peak Flow =0.176 cfs
Storm Frequency = 100-yr Time to Peak =6.07 hrs
Time Interval =1 min Hydrograph Volume = 12,073 cuft
Inflow Hydrograph =7 - 10.22 Max. Elevation =767.58 ft
Pond Name = |MP-10.22 Max. Storage = 21,624 cuft
Pond Routing by Storage Indication Method Center of mass detention time = 14.44 hrs
Qp = 0.18 cfs

9_

8_

7_

6_

5_
< i

4

3_

2_

1_

— B ———
0'I'I'I'I'I'I'I'I'I'Ij—l—'—l—'—l—'—l—'—l—'—l—'*l'l'l'l'l'l'l'l
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hrs)
— 10.22 — IMP-10.22
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Pond Report Project Name:

Hydrology Studio v 3.0.0.13 12-17-2019
IMP-10.22 Stage-Storage
User Defined Contours Stage / Storage Table
Description Input Stage Elevation Contour Area Incr. Storage Total Storage
(ft) (ft) (sqft) (cuft) (cuft)
Bottom Elevation, ft 765.00
0.00 765.00 6,960 0.000 0.000
Voids (%) 100.00 1.00 766.00 8,009 7,485 7,485
Vel Belle None 2.00 767.00 9,114 8,562 16,046
3.00 768.00 10,275 9,695 25,741
4.00 769.00 11,494 10,885 36,625
5.00 770.00 10,275 10,885 47,510

Stage-Storage

770 r5
769 -4
768 r3
— wn
& >
o 1 «Q
K e
L =
767 r2
766 r
765 = T T T T T T T T T T T T T T T T T T O
0 5000 10000 15000 20000 25000 30000 35000 40000 45000

Total Storage (cuft)

— Contours = Top of Pond
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Pond Report

Project Name:

Hydrology Studio v 3.0.0.13 12-17-2019
IMP-10.22 Stage-Discharge
Orifices
Culvert / Orifices Culvert - 5 Orifice Plate
Rise, in 12 2 1.3 Orifice Dia, in
Span, in 12 2 1.3 No. Orifices
No. Barrels 1 1 1 Invert Elevation, ft
Invert Elevation, ft 761.75 766.50 762.00 Height, ft
Orifice Coefficient, Co 0.60 0.60 0.60 Orifice Coefficient, Co
Length, ft 15
Barrel Slope, % 1
N-Value, n 0.013
Weirs
Weirs Riser* Ancillary
2 3
Shape / Type Circular Exfiltration, in/hr 0.30**
Crest Elevation, ft 768
Crest Length, ft 4.19
Angle, deg
Weir Coefficient, Cw 3.3
*Routes through Culvert. **Exfiltration extracted from outflow hydrograph. Rate applied to contours.
Stage-Discharge
770 5
769 L4
r3
= A
3 [
~ «Q
K 2
B E3
r2
ol
T | | T | T | T T | T | T O
2 3 6 7 9 10 11

Discharge (cfs)

—Top of Pond — Culvert == Riser = Orifice = Orifice

Exfil Total Q




Pond Report

Project Name:

Hydrology Studio v 3.0.0.13 12-17-2019
IMP-10.22 Stage-Storage-Discharge Summary
Stage Elev. | Storage | Culvert Orifices, cfs Riser Weirs, cfs Pf Riser | Exfil User Total
(ft) (ft) (cuft) (cfs) 2 3 (cfs) 2 (cfs) (cfs) (cfs) (cfs)
0.00 765.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000
1.00 766.00 7,485 | 0.044 ic 0.000 0.044 0.000 0.056 0.100
2.00 767.00 [ 16,046 | 0.131ic 0.068 0.063 0.000 0.063 0.194
3.00 768.00 [ 25,741 [ 0.202ic 0.125 0.077 0.000 0.071 0.273
4.00 769.00 | 36,625 | 7.746ic 0.163 0.071 | 7.512ic 0.080 7.826
5.00 770.00 [ 47,510 [ 10.53ic 0.000 0.000 0.000 0.081 10.61

Suffix key: ic = inlet control, oc = outlet control, s = submerged weir
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Project Name:

Pond Report

Hydrology Studio v 3.0.0.13

12-17-2019

Pond Drawdown

IMP-10.22

Stage (ft)
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13 12-17-2019
Post 2.06 Hyd. No. 9
Hydrograph Type = Manual Peak Flow =11.00 cfs
Storm Frequency = 100-yr Time to Peak =4.50 hrs
Time Interval =1 min Hydrograph Volume = 62,100 cuft
Qp = 11.00 cfs
12

Q (cfs)

Time (hrs)
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13 12-17-2019
IMP-2.06 Hyd. No. 10
Hydrograph Type = Pond Route Peak Flow =9.804 cfs
Storm Frequency = 100-yr Time to Peak =4.58 hrs
Time Interval =1 min Hydrograph Volume = 54,646 cuft
Inflow Hydrograph =9 - 2.06 Max. Elevation =739.61 ft
Pond Name = IMP-2.06 Max. Storage = 12,307 cuft

Pond Routing by Storage Indication Method

Qp =9.80 cfs

Center of mass detention time = 32 min

12

Q (cfs)

Time (hrs)

— 2.06 — IMP-2.06
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Pond Report

Project Name:

Hydrology Studio v 3.0.0.13

IMP-2.06

User Defined Contours
Description
Bottom Elevation, ft
Voids (%)

Volume Calc

12-17-2019
Stage-Storage
Stage / Storage Table
Input Stage Elevation Contour Area Incr. Storage Total Storage
(ft) (ft) (sqft) (cuft) (cuft)
738.50
0.00 738.50 10,344 0.000 0.000
100.00 0.50 739.00 11,014 5,340 5,340
None 1.00 739.50 11,699 5,678 11,018
1.50 740.00 12,397 6,024 17,042
2.00 740.50 13,000 6,349 23,391
2.50 741.00 14,000 6,750 30,141

Elev (ft)

Stage-Storage

740.8
740.6—_
740.4—_
740.2—_

740—_
739.8—_
739.6—_
739.4—_
739.2—_

739—_
738.8—_

738.6

r2.4
r2.2
r2

r1.8
r1.6
r1.4
r1.2

(1) sbeis

r1
r0.8
r0.6
r0.4
r0.2
0

T
5000

T T
15000 20000

Total Storage (cuft)

T
10000

— Contours = Top of Pond

T
25000

T
30000
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Pond Report

Project Name:

Hydrology Studio v 3.0.0.13 12-17-2019
IMP-2.06 Stage-Discharge
Orifices
Culvert / Orifices Culvert ) ) 3 Orifice Plate
Rise, in 18 Orifice Dia, in
Span, in 18 No. Orifices
No. Barrels 1 Invert Elevation, ft
Invert Elevation, ft 735.75 Height, ft
Orifice Coefficient, Co 0.60 Orifice Coefficient, Co
Length, ft 16
Barrel Slope, % 1
N-Value, n 0.012
Weirs
Weirs Riser* Ancillary
1 2 3
Shape / Type Circular Exfiltration, in/hr 0.30**
Crest Elevation, ft 739
Crest Length, ft 6.28
Angle, deg
Weir Coefficient, Cw 3.3
*Routes through Culvert. **Exfiltration extracted from outflow hydrograph. Rate applied to contours.
Stage-Discharge
: r2.4
740.8
: r2.2
740.6
: F2
740.4
: r1.8
740.2
: r1.6
740 w
= : r1.4 &
€ 7398 &
3 : 12 2
o 739.64 =
: r1
739.4+
h r0.8
739.2
| r0.6
r0.4
738.8
r0.2
738.6
| T | T T | | T | T | T | T | T | T | T 0

T
5 6 7 8 9 10 M

12
Discharge (cfs)
—Top of Pond — Culvert = Riser = Exfil

13

14 15 16 17 18 19

Total Q

27



Pond Report

Project Name:

Hydrology Studio v 3.0.0.13

12-17-2019

IMP-2.06 Stage-Storage-Discharge Summary
Stage Elev. | Storage | Culvert Orifices, cfs Riser Weirs, cfs Pf Riser | Exfil User Total
(ft) (ft) (cuft) (cfs) 2 (cfs) 2 (cfs) (cfs) (cfs) (cfs)

0.00 738.50 0.000 0.000 0.000 0.000 0.000
0.50 739.00 5,340 | 0.000 ic 0.000 0.076 0.076
1.00 739.50 [ 11,018 | 7.327ic 7.327 0.081 7.408
1.50 740.00 17,042 | 15.92ic 0.000 0.086 16.00
2.00 740.50 | 23,391 [ 17.02ic 0.000 0.090 17.11
2.50 741.00 | 30,141 | 18.05ic 0.000 0.097 18.14

Suffix key: ic = inlet control, oc = outlet control, s = submerged weir
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Project Name:

Pond Report

Hydrology Studio v 3.0.0.13

12-17-2019

Pond Drawdown

IMP-2.06

Stage (ft)
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13 12-17-2019
Post 2.01 Hyd. No. 11
Hydrograph Type = Manual Peak Flow = 2.800 cfs
Storm Frequency = 100-yr Time to Peak =4.40 hrs
Time Interval =1 min Hydrograph Volume = 10,663 cuft
Qp = 2.80 cfs
3
o
7

Time (hrs)
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13 12-17-2019
Post 2.02 Hyd. No. 12

Hydrograph Type = Manual Peak Flow = 5.800 cfs

Storm Frequency = 100-yr Time to Peak =4.50 hrs

Time Interval =1 min Hydrograph Volume = 25,020 cuft

Qp =5.80 cfs
6
o
7

Time (hrs)
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13 12-17-2019
Post 2.04 Hyd. No. 13
Hydrograph Type = Manual Peak Flow = 7.600 cfs
Storm Frequency = 100-yr Time to Peak =4.40 hrs
Time Interval =1 min Hydrograph Volume = 35,046 cuft
Qp =7.60 cfs
8

Time (hrs)
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13

Post 10.21

12-17-2019

Hyd. No. 14

Hydrograph Type
Storm Frequency

Time Interval

= Manual
= 100-yr
=1 min

Peak Flow
Time to Peak

Hydrograph Volume

=1.700 cfs
=4.20 hrs
= 4,620 cuft

Q (cfs)
n

Qp =1.70 cfs

Time (hrs)
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.13 12-17-2019
Post IMP 2.01 Hyd. No. 15
Hydrograph Type = Pond Route Peak Flow = 2.456 cfs
Storm Frequency = 100-yr Time to Peak =4.45 hrs
Time Interval =1 min Hydrograph Volume = 9,303 cuft
Inflow Hydrograph =11 - 2.01 Max. Elevation =1021.38 ft
Pond Name = IMP 2.01 Max. Storage = 3,197 cuft
Pond Routing by Storage Indication Method Center of mass detention time = 45 min
Qp = 2.46 cfs
3_
2_
< i
14
0_ ﬁ—I—| 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1 | Tﬂj
0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20
Time (hrs)
—2.01—IMP 2.01
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Project Name:

Pond Report

Hydrology Studio v 3.0.0.13 12-17-2019
IMP 2.01 Stage-Storage
User Defined Contours Stage / Storage Table
Description Input Stage Elevation Contour Area Incr. Storage Total Storage
(ft) (ft) (sqft) (cuft) (cuft)
Bottom Elevation, ft 1020.00
0.00 1020.00 1,740 0.000 0.000
Voids (%) 100.00 1.00 1021.00 2,477 2,109 2,109
Vel Belle None 2.00 1022.00 3,271 2,874 4,983
2.50 1022.50 3,690 1,740 6,723

Stage-Storage

Elev (ft)
(1) sbeis

T T T T
3000 4000 5000 6000

Total Storage (cuft)

— Contours = Top of Pond
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Pond Re port Project Name:

Hydrology Studio v 3.0.0.13 12-17-2019
IMP 2.01 Stage-Discharge
Culvert / Orifices Culvert " orif;ces 3 Orifice Plate
Rise, in 12 1 Orifice Dia, in
Span, in 12 1 No. Orifices
No. Barrels 1 1 Invert Elevation, ft
Invert Elevation, ft 1015.50 1015.75 Height, ft
Orifice Coefficient, Co 0.60 0.60 Orifice Coefficient, Co
Length, ft 68
Barrel Slope, % 2
N-Value, n 0.013
Weirs
Weirs Riser* Ancillary
1 2 3
Shape / Type Circular Exfiltration, in/hr 0.30**
Crest Elevation, ft 1021
Crest Length, ft 3.14
Angle, deg
Weir Coefficient, Cw 3.3

*Routes through Culvert. **Exfiltration extracted from outflow hydrograph. Rate applied to contours.

Stage-Discharge

r2.4
r2.2

r1.8
r1.6
r1.4

r1.2

Elev (ft)
(1) sbeis

r0.8
r0.6
r0.4
r0.2

i i 0
0 1 2 3 4 5 6
Discharge (cfs)

—Top of Pond — Culvert == Riser = Orifice = Exfil = Total Q
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Pond Report

Project Name:

Hydrology Studio v 3.0.0.13

12-17-2019

IMP 2.01 Stage-Storage-Discharge Summary
Stage Elev. | Storage | Culvert Orifices, cfs Riser Weirs, cfs Pf Riser | Exfil User Total
(ft) (ft) (cuft) (cfs) 1 2 (cfs) 2 (cfs) (cfs) (cfs) (cfs)

0.00 1020.00 0.000 0.000 0.000 0.000 0.000 0.000
1.00 1021.00 [ 2,109 [ 0.026 oc | 0.026 0.000 0.017 0.043
2.00 1022.00 | 4,983 |[4.2560c| 0.037 4.219ic 0.023 4.278
2.50 1022.50 6,723 | 5.208 oc | 0.042 5.167 ic 0.026 5.234

Suffix key: ic = inlet control, oc = outlet control, s = submerged weir
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12-17-2019

Project Name:

Pond Drawdown

Stage (ft)

Pond Report
Hydrology Studio v 3.0.0.13

IMP 2.01
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.13 12-17-2019
Post JUNC @ 2.021 Hyd. No. 16

Hydrograph Type = Junction Peak Flow =8.196 cfs

Storm Frequency = 100-yr Time to Peak =4.50 hrs

Time Interval =1 min Hydrograph Volume = 34,323 cuft

Inflow Hydrographs =12, 15 Total Contrib. Area =0.0 ac

Qp = 8.20 cfs
9

Q (cfs)

7 8 9 10 1 12 13 14 15 16 17 18 19 20
Time (hrs)

— 2.02 — IMP 2.01 — JUNC @ 2.021
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.13 12-17-2019

Post JUNC @ 2.034 Hyd. No. 18

Hydrograph Type = Junction Peak Flow =8.410 cfs
Storm Frequency = 100-yr Time to Peak =4.50 hrs
Time Interval =1 min Hydrograph Volume = 41,748 cuft

Inflow Hydrographs =3, 16 Total Contrib. Area =0.0 ac
Qp =8.41 cfs

9_

Q (cfs)

O_TWFWFFWFFFWFFWFWFFWFFFWFFFFFWFFFWFFWFWFFWFFFWFFWFWFFWWI||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
01 2 3 456 7 8 91011121314 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35

Time (hrs)

— IMP-10.16 — JUNC @ 2.021 — JUNC @ 2.034
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.13 12-17-2019

Post JUNC @ 2.041 Hyd. No. 19

Hydrograph Type = Junction Peak Flow = 8.844 cfs
Storm Frequency = 100-yr Time to Peak =4.50 hrs
Time Interval =1 min Hydrograph Volume = 45,109 cuft
Inflow Hydrographs =5, 18 Total Contrib. Area =0.0 ac

Qp = 8.84 cfs

10

Q (cfs)

-1 T T | T | T | T | T | T T T T T T T | T | T T T T T T
0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20
Time (hrs)

—— IMP-10.177 — JUNC @ 2.034 — JUNC @ 2.041
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Project Name:

Hydrograph Report

Hydrology Studio v 3.0.0.13 12-17-2019

Post JUNC BEFORE IMP-2A Hyd. No. 20

Hydrograph Type = Junction Peak Flow =17.17 cfs
Storm Frequency = 100-yr Time to Peak =4.40 hrs
Time Interval =1 min Hydrograph Volume = 88,812 cuft
Inflow Hydrographs =6, 13, 14, 19 Total Contrib. Area =0.0 ac

Qp =17.17 cfs

199

187

17

16

15

14

13

12

0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20
Time (hrs)

— 10.18 = 2.04 — 10.21 — JUNC @ 2.041 — JUNC BEFORE IMP-2A
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13 12-17-2019
Post JUNC @ 2.044 Hyd. No. 21
Hydrograph Type = Junction Peak Flow =17.32 cfs
Storm Frequency = 100-yr Time to Peak =4.40 hrs
Time Interval =1 min Hydrograph Volume = 100,885 cuft
Inflow Hydrographs = 8, 20 Total Contrib. Area =0.0 ac

199

18

17

16

157

14+

13

127

01234567 89101112131415161718192021222324252627282930313233343536373839404142434445464748

Qp =17.32 cfs

Time (hrs)

— IMP-10.22 — JUNC BEFORE IMP-2A — JUNC @ 2.044
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Hydrograph Report

Project Name:

Hydrology Studio v 3.0.0.13

Post CP #2

12-17-2019

Hyd. No. 22

= Junction
= 100-yr
=1 min
=10, 21

Hydrograph Type
Storm Frequency
Time Interval

Inflow Hydrographs

Peak Flow

Time to Peak

Hydrograph Volume
Total Contrib. Area

= 25.57 cfs
=4.40 hrs
= 155,531 cuft

=0.0 ac

Qp = 25.57 cfs
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Post-Development Hydrology Calculations Basins X

San Diego County Rational Hydrology Program
CIVILCADD/CIVILDESIGN Engineering Software, (¢)1991-2005 Version 7.5

Rational method hydrology program based on

San Diego County Flood Control Division 2003 hydrology manual
Rational Hydrology Study Date: 12/27/13

Shadow Run Ranch - PN 4201

Post Development Hydrology Calculations

Sample lot

File: hydlot4201.dwg

Hok Kk Kk kK Hydrology Study Control Information ****x*kxxkx

Rational hydrology study storm event year is 100.0
English (in-1b) input data Units used

Map data precipitation entered:

6 hour, precipitation(inches) = 3.700
24 hour precipitation(inches) = 7.500
P6/P24 = 49.3%

San Diego hydrology manual 'C' values used

T I R
Process from Point/Station 1.000 to Point/Station 2.000
*Akx%x INITIAL AREA EVALUATION ****

.000
.000

Decimal fraction soil group A =
Decimal fraction soil group B
Decimal fraction soil group C = 0.000

Decimal fraction soil group D .000

[LOW DENSITY RESIDENTIAL ]

(1.0 DU/A or Less )

Impervious value, Ai = 0.100

Sub-Area C Value = 0.270

Initial subarea total flow distance = 166.000(Ft.)
Highest elevation = 1000.000(Ft.)

Lowest elevation = 999.000(Ft.)

Elevation difference = 1.000(Ft.) Slope = 0.602 %
Top of Initial Area Slope adjusted by User to 1.000 %
INITIAL AREA TIME OF CONCENTRATION CALCULATIONS:

The maximum overland flow distance is 70.00 (Ft)

Il
[cNeNaN

4201 - drainage study-complete-september 2019-submittal - 2019-1011 27
11/22/2019



for the top area slope value of 1.00 %, in a development type of
1.0 DU/A or Less
In Accordance With Figure 3-3

Initial Area Time of Concentration 12.50 minutes

TC = [1.8*(1.1-C)*distance(Ft.)".5)/ (% slope”(1/3)]
TC = [1.8%(1.1-0.2700)*( 70.000".5)/¢( 1.000"(1/3)1= 12.50
Rainfall intensity (I) = 5.399(In/Hr) for a 100.0 year storm

Effective runoff coefficient used for area (Q=KCIA) is C = 0.270
Subarea runoff = 0.583 (CFS)
Total initial stream area = 0.400 (Ac.)

e e A o e e o T L s
Process from Point/Station 2.000 to Point/Station 3.000
**%% TRREGULAR CHANNEL FLOW TRAVEL TIME ***%*

Estimated mean flow rate at midpoint of channel = 1.324 (CFS)
Depth of flow = 0.087(Ft.), Average velocity = 2.316(Ft/s)
**xxx*xxx Trregular Channel Data **x*xxdxxskx

Information entered for subchannel number 1

Point number 'X' coordinate 'Y' coordinate
1 0.00 0.50
2 47.00 0.00
3 75.00 0.50
Manning's 'N' friction factor = 0.025
Sub-Channel flow = 1.324 (CFS)
! ! flow top width = 13.093(Ft.)
! ' velocity= 2.316(Ft/s)
! ! area = 0.571(Sg.Ft)
! ! Froude number = 1.954
Upstream point elevation = 999.000(Ft.)
Downstream point elevation = 956.500 (Ft.)
Flow length = 430.000(Ft.)
Travel time = 3.09 min.
Time of concentration = 15.59 min.
Depth of flow = 0.087 (Ft.)
Average velocity = 2.316(Ft/s)
Total irregular channel flow = 1.324 (CFS)
Irregular channel normal depth above invert elev. = 0.087(Ft.)
Average velocity of channel (s) = 2.316(Ft/s)
Adding area flow to channel
Decimal fraction soil group A = 1.000
Decimal fraction soil group B = 0.000
Decimal fraction soil group C = 0.000
Decimal fraction soil group D = 0.000
[UNDISTURBED NATURAL TERRAIN ]
(Permanent Open Space )
Impervious value, Ai = 0.000
Sub-Area C Value = 0.200
Rainfall intensity = 4.681 (In/Hr) for a 100.0 year storm

Effective runoff coefficient used for total area
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(0=KCIA) is C = 0.214 cCA = 0.428

Subarea runoff = 1.420(CFS) for 1.600 (Ac.)
Total runoff = 2.003(CFS) Total area = 2.000 (Ac.)
Depth of flow = 0.102(Ft.), Average velocity = 2.569 (Ft/s)

++++++++++++
Process from Point/Station 3.000 to Point/Station 4.000
*%%*% PIPEFLOW TRAVEL TIME (Program estimated size) ***x*

Upstream point/station elevation = 956.500 (Ft.)

Downstream point/station elevation = 956.000 (Ft.)

Pipe length = 49.00 (Ft.) Manning's N = 0.015

No. of pipes = 1 Required pipe flow = 2.003 (CF'S)
Nearest computed pipe diameter = 12.00(In.)

Calculated individual pipe flow = 2.003 (CFS)

Normal flow depth in pipe = 7.00(In.)

Flow top width inside pipe = 11.83(In.)

Critical Depth = 7.25(In.)

Pipe flow velocity = 4.22 (Ft/s)

Travel time through pipe = 0.19 min.

Time of concentration (TC) = 15.79 min.

End of computations, total study area = 2.000 (Ac.)
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Post-Development hydrology

Calculations -

Basin-3
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rote: June 20403

WORKSHAEET 4-2 Zhadde

Section:
Paie:

Append D

rof 3

==F 4

i

i

A ,.~" e

Coirve Number Worlshoet

(naamees of progect)
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San DHego County Hydroisgy Manusl Sortion: Appoentdix [
Frale: Jone 205 Prape: il

WORKSHEET 4-3  Zhedos Fon #owidy Peik Discharge Computation

srakd o ge with NROS Hydrologic Method Computations®*##%

| Hems in boxes are reguired input parameters for the SDUH Peak Discharge Program J
y I A — o e i
Computed by /fesson 3 Azsoe.dles | Fne, Date: 2/ 72
Project ldentification (Drainzge Ares Nar:u:.“_l;| f:f' WA e e
Geogranhic Iocetion of cemer of drainage area: Long: " Lau - -
. Pl .
Dirsinage Area: . 1 — squeere miles

Storm Fragquency (Section r}!
&= lour Storm Duration Preciodiation {(Appendin ﬂjl EN | — inches

. l 7o ;

24-Howr Storm Dorafion Precipitation {Appendix By 7 j — imches
Precipitation Zone Mumber (P70 PIN =10 N R X 1 40
fRection 4.0 24 and Appendix O

PAN Ajustment Factor for
Seyear o AS-vear storm frequency {interpolate) : o B
fSéotion 4 1.2 4 and Table 4-8)

BFM Anstmant Faclor fo
15

e

war fo 1 50-year storm Drequeney (interpolatle): 20 50 <2 30 20
ion 4 124 and Table 4-8)

PN Adjusted Ruhoff Corve Mumber (interpolars
between nearest whale number PZN conditions): CNy ot
(Sections 4.1.2.4 and 4.2.4, Tahies 4-6 and 4-10)

Watershad Tength (L) {Section 4.3.170 s O —miles

Lengihio Centroid (Lo (Section 4 3 1% -5 % —miles

gy 2 - - . - L. — e Pl
Slope (s} (Section 43,17 _{r__’_i_—‘__— foet/mile Rasin 11 Facter (Section 4.3.5%: .75 5
Corps lag (1) =24 0 (L x Ls" ™ (Seetion 43 1.1)
R . ; N
Ceaps Jag (To) = 08 T, (Ssorton 4 3105 Lag Time:,  °7 — honrs

. . , . - . s T
Timne 1o Pank = 0862 & Corps lag {Sectiond 1.5 5% Time 1o Peal ‘J = horrs

-3
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Project Shadow Run Ranch Simutation Run: Run 1
Start of Run:  26Feb2008, 00.00 Basin Model Basin 3

End of Run: 27Feh2009, 06:00 Meteorologic Model:  Met 1
Compute Time: 26Feb2009, 16:06:40 Control Specifications: Control 1

Wolume Units: 1N

. ' ' ]
Hydrologic | Drainage Area | Peak Discharge Time of Peak Volume
Element (hH2) (CFS) (1N}

. Subbasin-1 4.0 3003.1 26Feb2009, 17:15 5___.'_:8

Project:  Shadow Run Fanch
Simutalion Bun: Bun 1 Subbasin:  Subbasin-

Start of R 2RFeh2009, G000 Basin Modal: Basin 3
End of Run: S7Feh2009, DE00 Weteorologic Model: Wi 1
Compute Time:  26F=b2009, 16:06:40 Control Specifications: Confrol 1

Volume Unils: [N

[- Computed Resulis - - —

Poak Discharge - - 3003.1 (CFS) Date/Time of Peak Discharge 26Feh2000, 1715
Total Precipitation ©  7.45 {IN} Total Direst Runoff - 558 (IN)
Total Loss @ 0.00 ("N} Total Basefiow 0.00 (IN)
Total Excess - 558 (N} Discharge : 55E (IM)
i . — - — R
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Subhasin "Subbasin-1" Results for Run "Run 1"

S S T ]
[ 8 - ) . o o o
o

12:00
2BFeb2003

a0:00
!

b
i

BEMEE (. | Flement SUBBAST- Result Precipizion
BRI 2y fun | Element SUBBASING' Resull Pracipitabon Loss
————— RurcFun 1 Blement SUBEASIR- | Resull:Cutfiow

— — — RuncRur 1 Elernest SUSEASIN-T Resull Baseiliow
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APPENDIX “D”

FREY CREEK HYDRAULICS
BASIN -3

HEC-2 Sections
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Shadow Run Ranch Plan: Plan 02 &M52010
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Plan: Plan 02 RIVER-1

Reach-1 RS 1 Profile: FF 1

(EG. Elev () 76021 Element | Lenom|  channel|  RightoB|
Vel Heid () 104 | WL n-Val. 0.050
WS, Elev () 750.06 | Resch Len. (1) '
Cit W.S. () 759.06 | Flow Area (sq f) 3098
| E.G. Slopa {ftfit) D.02B600 | Area {sq f) 34898
[OToaljcls) | 300300 |Flow(els) 3003.00
| Top Width (f) 153,57 | Top Width (R) 15357 | H
| Wl Tolal us) B.58 | Avy. Vel, (ffs) BEE
Max Chl Dpth () 534 | Hydr. Dopth {f) [ 228
I_qq;_w:mal {cis) 177672 Conv. (cfs) | 17757.2
|Lengihwid (m) | | Weatted Per. {ft) 156.88
Min Ch EI {R) _ T53.72 | Shaar (lofsq ) 3.98 |
Alpha I 1.00 | Stream Power (bits) | 876,14 0.00 | 0.00
Frein Loss () Cum Volume (scre) | o
G & E Loss (i) Cum SA (acres)
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Plan: Plan 02  &/5/2010
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Plan: Plan 02 RIVER-1

Rezach-1

RS: 2 Profile: PF 1

| EG. Esav () | 739.20 | Element Let OB Channel|  Right OB|
| Val Head (ft) : 1,87 | WA n-Val. 0050 0.050 | |
| W.S. Elev () 797.34 | Reach Lan. () 52850 %2301 53360
CtW.S, () 757.34 | Flow Area (5 i) 1795 | 26342 '
E.G. Slope (/) 0.021556 | Area (sq ) 1795 26342 |
QTotal(efs) | 3003.00 | Flow (cls) 8284 | 20204 |
Top Widih (i) 78.04 | Top Widih () 1556 | 6248
Vel Tolal (fls) 1067  Avg. Vel (Ws) 4.60 11.09
M Chl Dpth (fi) .48 | Hyde, Depth () 1.15 422
"Conv. Total (cls) 204539 | Comv, (cfs) s622z 198917 H
| Length Wid. (i) 523.08 | Welled Per. (ft) 1658 6503
| Min Gh EI (ft 769.85 | Shear (s f) 1.486 5.45 | ]
| Alpha 1.05 | Stream Power (Ib/f s) 106068 | 000 o.ﬁ|
| Fretn Loss (fty | 12,92 | Cum Volume {acra-ft) 0.1 | 3658 [
|CRELossqt) | 0.22 | Gum SA (acres) oos [ 13 |
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Shadow Run Ranch Plan: Plan 02 852010
o 05 e 05 s 05 >
| Legend |
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Plan: Plan 02 RIVER-1

Reach-1 RS:3  Profile; PF 1

[ E.G. Elev (1) 843.81 | Element Left OB  Channel|  Right OB
Vel Head (ft) 228 | WLnval | 0050
W.5. Elev (i) B41.53 | Reach Len. () 48440 62333 60463
Crit WS (1) B4153 | Flow Area (sa i) 247.90
E.G. Slope (fuit) D.023602 | Asoa [sq f) 247.90 | |
| O Total (cfs) 3003.00 | Flow (cfs) 3003.00 | ]
Top Widih () 55.11 | Top Width (f) 55.11 | |
Vel Tolal {fl/s) 12,41 | Awg. Val. s} 1241 | ]
| Max ol Dptn ()| 6.59 | Hydr. Depth (1) 4.50 |
| Conv. Total (cfs) | 195471 | Conv. (cfs) 195471
Lenglh Wid, (R} | 522 80 | Welted Per. (1) 57,36 |
"Min Ch EI () 834.94 | Shear (Ib/sq ) 637
Alpha L 1.00 | Stream Pawer (Thifl 5) T3T.ET 0.00 (L]
| Fretn Loss () 11.79 | Cum Volume (acre-R) 0.21 6.75 |
| C&E Loss () 0.42 | Gum SA {acres) 0.18 2.00 |
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Shadow Run Ranch Plan: Plan 02 8/5/2010
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Plan: Plan 02 RIVER-1

Reach-1 RS 4 Prafile: PF 1

E.G. Elev (i) 847.81 | Element Lef OB  Channel| Right OB
Vel Head (1) 189 WLnaVal ) 0050
V5. Elew (1Y) 88592 Reach Len, () 67663 B1371|  GBAAT |
Crit W.S. (f) 88592 FlowArma (saf) 27226 |

(EG.Siope () | 0.024340 | Area (sa ft) 21226 | |
Q Total (cfs) 3003.00 | Flow (cfs) 3003.00 | ]
Top Widih () _ 7223 | Top Width (1) 7223 | |

Vel Total (f's) 11.03 | Avg. Val, (s} ) 11,03 :
Max Chi Dpth () 631 | Hydr. Depth gy | 377 |

| Conv. Total (cfs) 192486 | Conv. fcle) 182486

| Langth Wid. {ity 613.71 | Welled Per, (1) T4, 20

| Min Ch E1 () " a7951 | Shear (bisa f) [ ssl

| Alpha . 1.00 | Stream Powerd (Bds) | 44476 0.00 0.00

| Fretn Loss (fty 14.71 | Cum Volume [acrel) 0.21 10.42 |

[C&ELosay | 0.04 | Cum SA (azres) 0.18 2.90 |
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Shadow Run Ranch Plan: Plan 02 &%2010
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Plan: Plan 02 Rul'u"EB-i Reach-1 R5:5 Profile: PF 1

[EG. Elev () '937.49 | Element LehOB|  Channel  Right O8]
| Wl Head (fty 265 WL nVal. 0.050
| W.5. Elev (f) 934,85 Reach Len. () 70245 762 73888
| Crit W.S. (1) 934,85 | Flow Area (sq i) 230.03 ]
|EG.Slape (i) 0.023726 | Areafsq ) 23003
5_@ Tolal jcfz) 003,00 | Flow (cfs) 3003.00
TopWidin () | 43.55 | Top Width () 4358 )
Vel Tolal (V) | 12.06 | Avg. Vel {ftis) 13,06 ]
MaxChDpth () | B.90  Hydv Deplh (R) ) 5.28
Conv, Total (cfs) 194949 | Conv. (cfs) 19494.9 |
| Lenglh Wid. {it) 720.62 | Wetled Per. (1) i 4776 ]
Min Ch EI (R} 92595 | Shear (lbisg ) 713
Alpha 1.00 | Guream Power (bils) | 45535 0.00 | 0.00
[ Facin Loss () 17.32 | Cum Volume facre-fl) Tzt | 14.57 | |
"G &E Loss (i) 0.23 | Cum SA (acres) 0.18 386

4201 - drainage study-complete-september 2019-submittal - 2019-1011

11/22/2019

44



Shadow Run Ranch Plan: Plan 02  &/5/2010
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Plan: Plan 02 RIVER-1 Feach-1 RS:6 Proflle: PF A

EG.Elev(t)  1027.47 | Element Lefl OB Channe!  Right 08|
VelHead iy 1.00 | WL nMal, 1 0.050 1
Wi.5. Elev (1) 102645 ReachLen, () B41.04 | 87280 90528 |
Crit W.S. (1) 102645 Flow frea (sq i) i |
E.G. Slops (i) 0029544 | Area (sq f) a5 |
| @ Total (cfs) 300300 | Flow (cfs) 300300 | |
| TopWidlh )} | 1B4.74 | Top Width (ft) 184.74
| Vel Total (fs) _ 8.08 | Avg. Vel. (fs) 8.08 |
| Man: Gl Dpth (ft) 5.19 | Hydr. Dapth (ft) 201 |
| Conv. Tatal {cfs) 174710 | Conv. (cfs) 174710 |
| Langth wid. () B72.80 | Welted Per. (i) 186.76 |
(MinChEIR) | 102126 | Shear(isqf) A
| Alpha — 1.00 | Straam Paowar kil &) 49147 000 0.00
| Frein Loss (1} | 23,04 | Cum Violume [acre-1l) 0,21 20,60
[C&ELoes(y | 016 | Cum SA [acres) 018 66

4201 - drainage study-complete-september 2019-submittal - 2019-1011

11/22/2019

46



PRELIMINARY GRADING PLAN

FOR DETAIL OF GR&DING
LEGEND _' SEE SHEETS 2 & 3 ‘15

- BREMETIN
e —— |
— asny ETCRW Sivamy .
L DANLRT :

NomemEE_e seess 30w !

- —_—— e T RARRIE LT AR
FEEE .. ]
K._.E"' — N
[T T - AL BERM S TRaL
—_— LR Bmoeey
i ——— e PR LS AT

e W e PREFEEED WETER

= — EXSTIHG WSWa watiR
i3 e DURDEREN OF CRAMMGE X SLOPE -
BIGEPE .. STREET DTN

HEC-RAS Plan: Plan 02 River RIVER-1 Rsach: Reach-1  Profle: PF 1 .

Reach | RiverSia | - Frofle | OTotal | MIAChEl | VS Elel @ CitwWs. - Z.G Slope | VelGhnl | Flow Awa | TopWidth |- qude#GhI
o ) : ~ {ofs) 1w @, W Ry | ds) Cisafy | @

Reach-1. - 6 tpEr 3003.00)  1021.26 102645 102645 102747|  0.020544 8.08 371 81 184.74) 1.00
Reachd . |6 TUPEA 3003.00 925.05 934.85 934.85 93748 0.023728 13.05 230.03 43,58 1.00
Reach-1. . |4 PF1. 3003.00 379 61 885.92 885.92 987.81|  0.024340 1103 | 27226 72.23 1.00
Reach-1 = '3 [PF 1 3003.00 834.04 84153 541,53 843.51|  0.023802 1211 | 247.80 55.11 1.01

-2 IPF 1 Lo 3003.00 789.85 787.34 797.34! 788.20 {.021556 11.09 281.37 78.04 0.85

NE PF4 ¢ 1 300300 753.72 750.06] 759.08] 760.21,  0.028600 863, - 34908 153,57 1.00
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APPENDIX “E”
Existing / Proposed storm drain Hydraulics

Basin 1,2 and 3
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Culvert Calculator Report
Existing 2-42" RCP

Solve For: Discharge

Culvert Summary

Allowable HW Elevation TE2.00 f Headwaler Depth/Height 1.71

Computed Headwater Elew: TE2.00 fi Discharge 185.16 cls

Inlet Contral HW Elew. TE2.00 fi Tailwater Elevation T752.00 ft

Cwilet Conirol HYW Elav. 781.63 fi Control Type Inlel Contral

Grades

Upstream lnvert 756.00 f Downstream |nver 752.00 N

Length 100.00 fi Construcled Slope 0.040000 At

Hydraulic Profile

Profile 52 Depth, Downslream 187 1

Slope Type Steap Mormal Depth 167 1t

Flow Regime Supercritical Critical Depth 298 ft

Velocity Downstream 17.78 fifs Critical Slope 0.008022 ftft

Section

Seclion Shape Circular Mannings Coefficient 0.013

Section Material Concrete Span 350 ft

Section Size 42 inch Rize 350 f

Humber Sections 2

Outlet Control Properfies

Cutlet Control HW Elev. 781.63 fi Upstream Velocity Head 176 ft

Ke 0.50 Entrance Loss 0.88 ft

Inlet Control Properties

Inlet Control HW Elev. T62.00 fi Flow Control Submerged

Inlet Type Square edge w/headwall Area Full 19.2 f*

K 0.00580 HD3 5§ Chart 1

M 2.00000 HDS & Scale 1

c 0.03980 Equation Form 1

Y 0.67000
Titka: Shadow Run Ranch Project Engineer: slaa
i \prodireportsihydrology' 201 culverts. cvm Mazson & Associates Inc CulverthMaster v3.2 [03.02.00.01)
02/26/08 02:43:47 @88entley Systems, Inc.  Haestad Methods Solution Center  Watertown, CT 08795 USA  +1-203-755-1668 Page 1 of 1
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Culvert Calculator Report
Existing 36" RCP

Solve For: Discharge

Culvert Summary

Allowable HW Elevation 73900 ft Headwater Depth/Height 1.67
Computed Headwater Elevi T39.00 ft Discharge 62.63 cfs
Inlet Control HW Elev. 739.00 ft Tailwater Elevation T25.00 ft
Outlel Control HW Elew. T3IRTE ft Control Type Inlet Control
Grades

Upstream Invert T3.00 ft Downstream Invert T25.00 ft
Length 100,00 ft Construcled Slope 0.090000 ftft

Hydraulic Profile

Frofile 52 Deplh, Downstream 1.26 ft
Shope Type Steep Marmal Depth 115 ft
Flow Regime Supercritical Critical Depth 255 ft
Valocily Downstream 22.22 fi's Critical Slope 0.008319 fuft
Section

Section Shape Circular Mannings Coafficient 0.013
Section Material Concrete Span 3.00 ft
Seclion Size 38 inch Rise 3.00 1t
Number Sections 1

Outlet Contral Propertles

Dutlet Control HW Elev. Tig.Te f Upstream Velocity Head 1.49 f
Ke 0.50 Entrance Loss 074 f

Inlet Control Properies

Inlet Control HW Elev. T39.00 ft Flow Control Submerged

Inlet Type Square edge wheadwall Area Full 710

K 0.00980 HDS & Chart 1

M 2.00000 HOS 5 Scale 1

C 0.03980 Equation Form 1

A 067000
Title: Shadow Run Ranch Project Engineer: skea
i Aprodveporisihydrology'd 201 culverts. cvm Masson & Associates Inc CulvertMaster v3.2 [03.02.00.01)
D226/08 02:47:41 BMentley Systems, Inc,  Haeslad Methods Solution Center  Watertown, CT 06795 USA  +1-203-755- 1666 Page 1 of 1
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Worksheet for Existing Bridge basin 3

Project Description
Friction Method

Solve For

Input Data

Channel Slope
Discharge
Section Definitions

Manning Formula

Mormal Depth

Statian (ft)

0+00.00
0+00.00
0+04.00
0+08.00
0+18.00
0+24.00
0+30.00
0+30.00

Roughness Segment Definitions

Start Station

Options

Lument Rougnness wesgnied

Method

Opan Channal Weighting Mathod
Closed Channel Weighting Method

Results

Mormnal Depth
Elevation Range
Flow Area

342009 10:05:12 AM
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(0+00.00, 16.00)
(0+00.00, 5.00)
(0+30.00, 5.00)

0.00 to 16.00

Bentley Systems, Inc. Haestad Methods Solution Center

0.05405 fun
300310 fids
Elevation (ft)
16.00
6.00
4.00
0.00
0.00
4.00
5.00
16.00
Ending Station
(0+00.00, 6.00)
(0+30.00, 5.00)

{0+30.00, 16.00)

Paviovskil's Meathod
Paviovskil's Mathod
Paviovskil's Methad

AT f

148.00 f*

Roughness Coefficient

0.013
0.045
0.013

Bentley FlowMaster [08.11.00.03]
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Worksheet for Existing Bridge basin 3

Results

Wetied Perimeaier
Hydraulic Radius
Top Width
Mormal Depth
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Frowde Number

Flow Type
GVF Input Data

Dewnstream Depth
Length
Mumber OFf Steps

GVF Output Data

Upsiream Depth
Profile Description
Profile Headloss
Downstream Valocity
Upstream Velocity
Marmal Depth
Critical Depth
Channel Slope
Critical Slope

35.76
4.03
30.00
77
am
0.02129
20.29
5.40
13.57
1.61
Supercritical

0.00
0.00

0.00

0.00
Infinity
Infinity

747

9.01

0.05405
0.02129
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=

gg:ﬂ:ﬂgg:&
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Cross Section for Existing Bridge basin 3

Project Description
Friction Methad Manning Formula
Solve For Mormal Depth

Input Data

Channel Slope 0.05405 M
Momal Depth AT
Discharge 300210 s

Cross Section Image

1Bm- - . - = - .
1so0]
14,00 i
1200
1100] | '
1000 |
apo] |
5.00
7.00
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5.00 |
4,007
3m surere e
2004
1.00 ]
ool T A<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>